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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OOHUM M3 ONOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa30oBaHusA: OHAa 00ECIEYMBAET U3yUEHUE IPYTUX AUCIUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIUKIOB, €€ OCBOCHHE HEOOXOAMMO s
NPOAODKEHUsT 00pa30BaHus U B TIOBCEIHEBHOM XHU3HU. Pa3zBuTre y o0ydaromuxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUH U CYIIHOCTH alreOpamyecKux
abcTpakimii, cnoco0e OTpakeHHUs MaTEeMaTUYECKON HayKOH SIBICHUI U MPOLECCOB
B TMPUPOAEC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJACITUPOBAHUS B HAYyYHOM
MO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOT'O MHUPOBO33PECHHS
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX ISl aJlafTallii B COBPEMEHHOM HHU(poBOM
oOmectBe. M3ydenue anreOpbl oOecrneyuBaeT pa3BUTHE YMEHHsI HAOII0JaTh,
CpaBHHBaTh, HAXOJIWUTh 3aKOHOMEPHOCTH, TpPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJBI,
dopmynupoBaTh yrBepxkaeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT Pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYArOIIMXCS: OHM HCIOJB3YIOT JEAYKTUBHBIC W
WHIYKTUBHBIC PACCYXKICHHsI, 0000ICHIEe U KOHKPETH3AINIO, a0CTparupoBaHuE |
aHanmoruto.  OOyueHwe  anreOpe  mpeAnoiaraeT  3HAYUTENBHBIA  O00BEM
CaMOCTOSITENILHON ~ JIEATENIbHOCTH OOYyYalomUXCs, MOITOMY CaMOCTOSTEIbHOE
peleHne 3aa4 SBJSIETCS peau3aueil 1eaTeIbHOCTHOTO IPUHITUIA 00ydeHHs.

B ctpykrype mporpamMmbl yueOHOro Kypca «Anredpay» aisi OCHOBHOTO
ob1mero o0pa3oBaHUsl OCHOBHOE MECTO 3aHHMMAIOT CO/EP)KATEeNIbHO-METOINYECKHE
auHUU: «Yncna U BEIYUCIEHUS», «ANredpanuecKkue BBIPAKEHU», «YpaBHEHHS U
HepaBeHCTBa», «DyHkium». Kaxmas w3 3THX coaepKaTenbHO-METOJAMYECKHX
JMHUN pa3BUBAETCS HA MPOTSHKEHUH TPEX JIET U3YyUCHHS Kypca, B3aMMOICHUCTBYS C
ApPYTUMH €ro JUHHSIMH. B Xome wu3ydeHus y4deOHOro Kypca OOyYaroImumcs
HPUXOJUTCS JIOTUYECKH pacCyXIaTh, UCIOJIb30BATh TEOPETUKO-MHOMKECTBEHHBIH
a3bIK. B CBSI3M ¢ 3TUM B mporpaMmy y4eOHOro Kypca «Asredpa» BKIHOUYECHbI
HEKOTOPbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3fesax
MaTeMaTHYeCKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaFOIITUMUCS
OCHOB  YHMBEPCAJbHOTO  MaTeMmMaThuyeckoro s3bika. CojepaTenbHOM U
CTPYKTYPHOH OCOOEHHOCTBHIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «Yucna ¥ BBIYMCICHUS» CIYXXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOLIUXCS
JIOTUYECKOT0 MBIIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMHu, a
TaKXke MPUOOPETECHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX ISl TOBCETHEBHOM
KU3HU. PazBuTHE MOHATUS O YHCIIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS
CBSI3aHO C PALMOHAIBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JACHCTBUTEIIBHOM 4YHCJIE. 3aBEPLICHHE OCBOCHHsI YHCIOBOM
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue JByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYeCcKOro armapara, HeoOXOAMMOIro /Jis pEeUIeHUs 3aJad MaTeMAaTHUKH,
CMEXHBIX TMpPEJAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaady. Ha ypoBhe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUMX MOJIeNied, OMHCAaHHUs MpPOLECCOB U
ABJIIGHUNA peajbHOro Mupa. B 3agaunm oOyueHus anrebpe BXOAAT TaKke
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMH
NeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBaHne CUMBOJIBHBIX (POPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUsI, CIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPUYECTRBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
oOy4JaromuMHCs 3HAaHUN O (QYHKIUAX KaK BaKHEWIEH MaTEeMaTHYECKOW Mojenu
JUTSL OMIMCaHUsl U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3ydeHne marepuana CIOCOOCTBYET Pa3BUTHIO Y OOydYarOIIMXCA
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QopmMupoBaHue
NpEeICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUU [IUBWIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucna u BBIUKCICHUS», «ANTeOpanyeckue BBIPAXKECHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yueO6HOro kxypca «Anredpa» orBoautcs 306 yacoB: B 7 Kjiacce
— 102 ygaca (3 ygaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hexaento), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).



COAEPXAHUE OBYUEHUA
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
palMoOHANBHBIMU YuciIaMu. Perenue 3aiad u3 peanbHOM MPAKTUKU HA 4acTH, Ha
TpoOHu.

Crenenb C HaTypaJbHBIM TIOKa3aTeJIeM: OIpeJelieHue, Mpeodpa3oBaHue
BBIPOKCHUN Ha OCHOBE OMPEJICIICHUsI, 3aNTUCh O0NbIINX unces. [IporeHTsl, 3anuch
IPOIICHTOB B BHUJE APOOW U JpoOU B BHJE MPOIEHTOB. Tpu OCHOBHBIC 3aJla4yu Ha
MPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

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

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

AuireOpanyeckue BbIpasKeHU

[lepeMeHHbIE, YUCIOBOE 3HAUYCHHUE BBIPAKEHUS C MEepeMeHHOU. JlomycTumMbie
3Ha4YEeHMS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dopmyibl. Beruncnenus o gopmynam. [IpeodbpazoBanrie OyKBEHHBIX BBIPAKEHUIA,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBUiia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, MPABUIIA PACKPHITUS CKOOOK Y MIPUBEACHUS MOJOOHBIX ClIaracMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOTOWIEHBl. CteneHb MHOTrousieHa. C0KeHHE, BBIYUTaHUE,
YMHOXKEHUE MHOIOYICHOB. DOpMyJbl COKpPAlmIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMbl M KBaapar pa3HocTu. Popmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

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

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEM JMHEUHOTO
YpaBHEHHUSI, peEIICHHEe JHUHEHUHBIX ypaBHeHH. CoCTaBle€HHE YpaBHEHHI MO
YCJIOBHIO 3a7auu. Penenne TeKCTOBBIX 33/1a4 C MOMOIIBIO YPAaBHEHHM.

JIuneliHoe ypaBHEHHE C JIByMsI IepeMeHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUMU
crocoOOM MoAcTaHOBKHU. [Ipumepnl pelieHus TEKCTOBBIX 3a7ad C MOMOIIBIO
CHCTEM YPABHEHUM.

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 KOOpJAMHATHOH tuiockocTu. [Ipumepsl rpadukoB, 3aaaHHbIX (HOpPMYIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonstue ¢ynkuuu. [padux
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpadux. ['padux dyHkunn
y = |X|. I'paduueckoe peiieHHe JTHMHEHHBIX YpaBHEHHUH W CHCTEM JIMHEWHBIX
YPaBHEHUM.

8 KUIACC

Yucaa v BbIYMCICHUS

KBampatHeiii kopeHb u3 uucna. IloHstue 00 wuppanUoOHAIBLHOM YHCIIE.
JlecaTuunbie TPUOIMKEHUSI UppallMOHAIbHBIX uncesl. CBOMCTBA apu(METHIESCKUX
KBa/IPATHBIX KOPHEHW M UX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[€MCTBUTEIILHBIC YUCIIA.

CrteneHb C LENbIM MOKa3zaTesneM U e€ cBoiicTBa. CTaHIapTHAs 3allkMCh YKCIa.

AJire0panyvecKne BbIPaKeHH s

KBagpaTHblii  TpEXwieH, pa3lIOKEHHE  KBAaJpaTHOTO TpPEXWIEHA  HA
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO ayreOpandeckoi JapoOu.
CnoxxeHue, BBIYMTAHHE, YMHOXXEHHUE, JeJeHHe anreOpandyeckux JapoOei.
PanronanbHble BEIpaXKEHUS U KX TTPeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBampatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YpaBHEHHUSI.
Teopema Buera. Pemienue ypaBHeHUN, CBOISIIUXCS K JIMHEUHBIM W KBaJpPaTHBIM.
[IpocTeiimue ApoOHO-paMOHANTBHBIC YPAaBHEHUS.

I'paduueckas maTEpHpeTalus ypaBHEHUN ¢ ABYMS MEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YPAaBHEHUW C JABYMs NEpEMEHHbIMU. lIpuMepsl pemeHus cucreMm
HEJIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemmenue TeKCTOBBIX 3a/1a4 anre0pandeckKuM CrocoOoMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEKHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJTHON NMEPEMEHHOM.

DyHKIUHA

[Tonsitue ¢ynkmuu. OOIacTh OMpeaeNeHus W MHOXKECTBO 3HAYCHUH
¢ynkiuu. CriocoObl 3amanus yHKITHA.

I'papuk dynkuuun. Yrenue cBoicTB ¢GyHKIUU 1o e€ rpaduky. Ilpumepst
rpauKoB (QYHKIIHUI, OTPAXKAIOIIKNX PEATbHbIE TPOIIECCHI.



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

9 KUIIACC

Yucia v BbIYMCICHUS

PanvionanbHbie yucia, UppallMOHANIbHBIC YUCIIA, KOHEYHbIE U OCCKOHECUHbIC
JecATUYHbIE IpoOou. MHOXKECTBO JEHCTBUTENBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIA
KaKk OECKOHEYHBbIE JeCATUYHBIE JpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEXK]1y MHOKECTBOM JICMCTBUTEIBHBIX YUCEN U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JIEMUCTBUTENIBHBIX 4YHCEN, apudMeTH4YecKue JACHUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpA, JJIMUTEIBHOCTH TIPOILIECCOB B
OKpPY’KaroIIeM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEIIMYMHBI, TOYHOCTh NMpUOInxKeHus. OKpyrieHue
yuces. [I[pukuika u olieHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JluneriHoe ypaBHeHHE. Permienne ypaBHEHUM, CBOASIIUXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOASIIMXCS K KBaJApPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl pemieHus ypaBHEHUN TPETbEH U YETBEPTOM
CTEINEHEW pa3I0KEHUEM Ha MHOKHUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUU. PelieHune TEKCTOBBIX 3ajad
anreOpanyecKuM METOOM.

VYpaBHeHue ¢ AByMs NEpeMEHHBIMU U ero Tpaduk. Pemenue cuctem aByx
JIMHEWHBIX YPABHEHHH C ABYMS IEPEMEHHBIMU. Pelienue cucteM IByX ypaBHEHHH,
OIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpo cremeHu. ['paduueckas
VMHTEPIPETALNS CUCTEMBI YPABHEHUM C IBYMS IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckuM CIocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEpmpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMHU.

DyHKIUN

KBagpatnunas ¢ynakuus, e€ rpaduk um cBoiicTBa. [lapaboma, KoopauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOIThI.

Ipaduxu gynxmmit: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |x| u ux
CBOMCTBA.



YucoBble NOCTEI0BATEIbHOCTH U NPOrpeccHu

IloHsiTHE YMCIOBOM IIOCIENOBATEIBHOCTH. 3aJaHUE IIOCIEAOBATEILHOCTH
pPEKYppPEHTHOI popMynoi u Gopmysoi N-ro wieHa.

Apudpmernyeckas u reomerpuueckas nporpeccuud. dopmynel N-ro uieHa
apu(pMETHIECKON U FTE€OMETPUUYECKON IPOrPECCH, CYMMBI MEPBBIX N YJIEHOB.

N300paxkeHne wiIeHOB apu(PMETHUYECKOM M TEOMETPUYECKOW Mporpeccuit
TOYKaMHU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci10HBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaTbl OCBOCHHS MPOrpaMMbl  y4eOHOTrO Kypca
«Anredpa» XapaKkTepu3yloTcs:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MAaTE€MAaTUKOB U POCCUICKONM MAaTeMAaTHYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO ITUX
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 MaTeMaTHYEeCKUX OCHOBax (yHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B JIESITEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTEIHbHOCTA M Pa3BUTHEM HEOOXOJMMBIX YMEHHUW, OCO3HAHHBIM BBIOOPOM W
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTHIO K HMOLMOHAIBHOMY U  3CTETHUYECKOMY BOCIPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LIMBHJIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICcCTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM IMPOCTEUIIMMH HaBBIKAMH HCCIIEI0BATEIbCKON
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 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTr0 K€ MpaBa JIPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HUX BO3MOJKHBIX TIOCJIEACTBUI MJii OKPY>KaoIIeW Cpelbl, OCO3HAHUEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) agpanTanus K M3MEHSIIOIMMCS YCJOBHMAM CONMAJIbHON W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO AESTENBHOCTh, B TOM YHCIIE
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
bopMynupoBaTh UJIEH, TIOHATHSA, TUIIOTE3bI 00 00BEKTAX U SIBICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble PEIICHUs W JAEUCTBHS, (OPMYyIHUpPOBaTH W OICHUBATH PUCKU H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Joruueckue AeMcTBUA:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKN MATEeMAaTHUYECKUX
O0BEKTOB, TOHSATHN, OTHOUICHWUH MEXIy MOHATHSIMH, (HOPMYITHPOBATH
OTIpeJICICHNs] ~ TOHSATUH, YCTAaHAaBIWMBAaTh CYIIECTBEHHBIH TMPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBBIBATH  CYKICHHUS:
YTBEpIUTEIbHBIC W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;



BBISIBISITh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
NpoTuBOpeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (TPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTEeMaTU4YEeCKUX (aKTOB, BBICTpAaUBATh aAPryMEHTAIMIO, MPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIIeHUs, BbHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSATEIBHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJIbHO YCTAaHABIMBAaTh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTyMEHTUPOBATh CBOKO TTO3UIHIO0, MHCHHC,

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

CaMOCTOSITETTLHO (DOPMYITHPOBATH 00OOIIEHHUST ¥ BBIBOJIBI IO PE3yIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M 0O00OIIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IPOIECCa, a TAKKE BBIIBUTaTh
IPE/IIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh HHGOPMAINH, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

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

BbIOMpaTh (QopMy mpenctaBieHus WHOOPMANMH W HWLTFOCTPUPOBATH
perraemMbie 3aJadd  CXeMaMH, JuarpaMMaMiy, WHOW Tpadukoil u ux
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIIMU TIO0 KPHUTEPHUSM, MPEIIOKCHHBIM
yduTesaeM Win chopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



BOCIIpUHMMATh #  (HOPMYyIUpPOBaTh CYKIEHHUS B COOTBETCTBHU C
YCIOBUSMH W LEISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS TIO
XOJy peIIeHUs 3a1a4i, KOMMEHTHUPOBATh MMOTYUCHHBIA PE3YIbTaT;

B X0JI¢ 00CYXICHHS 3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYK/1aeMOW TEMBI,
IpOOJIEMBI, peIIacMoi 3aJa4M, BICKA3bIBATh HUJIEH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIOCTABIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JHAJIOTa, OOHAPYXUBATh Pa3JIMYUe W CXOJICTBO IO3WIIHMA, B
KOppeKTHOU (hopme hOpMyITUPOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS;
NPEICTaBIATh  pE3ybTaThl  pEIICHWUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYILJICHUS C YY4ETOM 3314 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W HUCIOJI30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
UHAUBUAYATbHONH paOOThI NpHU pPEIICHUHM YYEOHBIX MaTeMaTHYCCKUX
3ajad;

NPUHUMATH 11CJIb COBMECTHOM JCATEIBHOCTH, IJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOM pabOTBI, pacmpeneisaTh BHABI padOT, JIOTOBapUBATHCA,
00CyXJ1aTh TPOIECC M PE3yJbTaT padOThl, 0000IaTh MHCHHS HECKOJIbKHX
JIFOJIEH;

y4acTBOBaTh B TPYMIoBBIX (opmax paboTel (0OCyXaeHus, OOMEH
MHEHUSIMH, MO3TOBbI€ INTYpPMbl U JIpyTue), BBIMOJIHATH CBOIO YacThb
paboThl M KOOPJIUHUPOBATH CBOM JICUCTBHS C APYTMMH YJI€HAMU KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
c(hOpMyITHPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBUSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSITEILHO COCTaBJIATH IJIaH, aJICOPUTM PEIICHUs 3a1auu (MU €ro
9acTh), BBIOMpATh CIOCOO PEIICHHS ¢ y4ETOM HMEIOIIHNXCS PECYypCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTb W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOM HH(pOPMAIIUU.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTpPOJII IIpoliecca W
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTHUBBI B JICSTEIILHOCTh HAa OCHOBE HOBBIX
00CTOATENIbCTB, HAWEHHBIX OIMMUOOK, BBISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJibTaTa ACATEIbHOCTH MOCTABJICHHOW IETH
Y YCJIOBUSAM, OOBACHSATHh NMPUUUHBI TOCTHXKEHUS WA HEIOCTWKCHUS 1IEJIH,
HaXOAUTh OIUOKY, AaBaTh OIIEHKY TPHUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 7 kJjacce OOy4YarIIHMICS TMOTYyYHUT CIECAYIOIIHNE
MpEeAMETHBIE PE3YJIbTATHI:

Yuciaa v BbIYMCICHUS

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

HaxonuTh 3Ha4YeHUs YHCIOBBIX BBIPAXKECHUH, MPUMEHSTh Pa3sHOOOpa3HbIC
criocoObl U MPUEMBI BBIYMCICHUS 3HAYEHUN APOOHBIX BBIPAXKEHUM, COACpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OT ofHOM (OPMBI 3amucu 4yuces K apyrod (mpeoOpa3oBbIBATH
JECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYI0 B JCCATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JICCATUYHYIO TPOOBb).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyrJsTh yncna.

BBINOTHATh TPUKUJIKY U OIIEHKY Pe3yJibTaTa BBIYMCICHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BBIpaKEHUN. BBIMOMHATH NEUCTBUS CO CTEMEHSIMHU C HATypaJlbHBIMU
MOKA3aTeIISIMU.

[IpuMeHATP  NpU3HAKK  JCIUMOCTH,  DPA3J0KEHUE HAa  MHOXKUTEIHU
HATypPAJIbHBIX YUCEI.

Pemath npakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUHUOHAIBHOCTBIO BEJIWYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pe3yabpTaThl pEelIEHUs 3aJa4 ¢ y4€TOM OTpaHUYEHUM, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKne BbIpasKeHU s

Hcnonb3oBaTh anreOpandyeckylo TEPMUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHATH
e€ B IIpoliecce OCBOCHHs Y4eOHOT0 MaTepuaia.

HaxonuTe 3HaueHWs: OyKBEHHBIX BBIPAKCHUNM TpPU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

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

BbINONHAT yMHOXKEHUE OJIHOWIEHAa HAa MHOTOYJIEH M MHOrOWJIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CyYMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBIsATh PA3JI0KEHUE MHOTOWICHOB HA MHOXUTEIU C MOMOIIBIO
BBIHECEHHMS] 33 CKOOKM OOIIEro MHOXUTENsS, TPYNIUPOBKH  CJIaraemsix,
MpUMEHEHUS (DOPMYIT COKPAILIEHHOTO YMHOKEHHUSI.

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

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEJSIMH IS
peoOpa3oBaHusl BEIPAKCHHIA.



YpaBHEHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHUs C OLHOM IIEPEMEHHOW, NPUMEHssA NpaBUIIa
Iepexo/ia OT UCXOAHOTO YPaBHEHUS K paBHOCUIBHOMY emy. IIpoBepsaTs, ABiseTCS
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

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

[lonOupaTe mnpuMepsl Map 4YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTrOo
ypaBHEHUS C IByMs IEPEMEHHBIMH.

Ctpoutrh B KOOPAMHATHOW IUIOCKOCTH TpaUK JMHEHHOTO 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
YPAaBHEHH 1O YCJIOBHMIO 3aJlayd, HWHTEPIPETUPOBATH B COOTBETCTBUHU 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 IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpPAWHATAaM,
CTpOUTH rpaduku TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIHHN Y = [X|.

OnuceiBaTh € TMOMOIIBI (QYHKIUMHA HM3BECTHBIE 3aBHCHUMOCTH 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 MHGOPMAIIHIO U3 TPA(PUKOB peaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyueHmss B 8 KJiacce OOYyYarOIIMICS TOJYYHUT CIICAYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

Hcnonp3oBaTh HayajgbHbIE MPEACTABICHUS O MHOXECTBE JEUCTBUTEIbHBIX
qyucen JJig CPAaBHEHUS, OKPYTJIEHUS U BBIUYMCICHUN, U300pakaTh JEeWCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAUHATHOUN MPSMOM.

[IpuMeHsTs MNOHSATHE apU(PMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOAUTh
KBaJIpaTHBIC KOPHU, WCIIONB3Ysl MPHU HEOOXOJAMMOCTH KAIBKYJISTOP, BBITOJHSTH
npeoOpa3oBaHus BbIPAXKEHUW, COJAEPKAIIUX KBAJApPATHbIE KOPHHU, MCHOJb3Ys
CBOWCTBA KOPHEMN.



Hcnonp3oBaTh 3amucu OOJBIINX M MAJIBIX YHUCET C TIOMOIIBIO JECATUIHBIX
npoOeii u creneHelt uucna 10.

AJire0pandecKue BbIpasKeHHU s

[IpuMeHAT, TOHSATHE CTEMeHW C IeJBIM  [TOKa3aTelieM, BBIOJIHATH
peoOpa3oBaHus BEIPAKCHHM, COACPIKAIINX CTETICHHU C TEIBIM MTOKa3aTeIIeM.

BBITIOJTHATE TOKIECTBEHHBIE MPEOOpa30BaHUs PAlMOHAIBHBIX BBIPAXKCHUH
Ha OCHOBE IMPaBUJI JICHCTBUI HaJl MHOTOYWICHAMH U alreOpandecKuMH JIpOOsIMU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIU.

[TpumeHsATs MpeoOpa3oBaHMsl BEIPAXKCHUN JUTS PEIICHUS Pa3IMYHBIX 33]1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEAMETOB, U3 peaJbHOU MPAKTHKH.

YpaBHeHUsS] M1 HEPABEHCTBA

Pemates NMHElHBIE, KBaJpaTHBIC YPAaBHCHHUS W pallMOHAIbHBIC ypaBHCHWS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMS IIEPEMCHHBIMHU.

[TpoBOIUTE MpOCTEHINIE UCCACAOBAHNS YPABHCHHH M CUCTEM ypaBHCHHM, B
TOM YHUCJIC ¢ TPUMEHCHUEM rpadUUYeCKUX MPECTaBICHUN (YCTaHABINBAaTh, UMEET
JU ypaBHCHUE WM CUCTEMa YPaBHCHHUH pEIICHUS, €CIIM MMECT, TO CKOJBbKO, U
npouee).

[lepexoauTh OT CIOBECHOW (OPMYIMPOBKH 3ajayd K €€ aiareOpanvecKoiu
MOJIENTM C TIOMOIIBIO COCTaBJICHUS YpPaBHEHHUS WJIM CHCTEMbl YpaBHEHH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M MOJTYYEHHBIN pe3yybTar.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJI CpaBHEHUS, OIICHKH,
pemiarh JWHEHHbIE HEPaBEHCTBA C OJIHOM NMEPEeMEHHOW M HX CHCTEMBI, JaBaTh
rpauyuecKkyo WILITIOCTPAllMI0O MHOXKECTBAa pEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKINHA

[lonumaTe ¥ UCMONB30BaTh (DYHKIIMOHATIBHBIE TIOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), OMPEACNsITh 3HaueHHe (YHKUUM TO 3HAYCHUIO
aprymMeHTa, ONpeaeNaTh 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.

K xoniy oOyuenus B 9 kJjacce 0Oy4aroUIuiics MONYYHUT CIETYIOIIHE
MPEIMETHBIE PE3YTbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YIOPSIOYMBATH PAIIMOHAILHBIE M HPPAIIMOHATLHBIE YHCTIA.

BemmonuaTs  apudmeTHdecKkue JCUCTBHS C PaAlMOHAIBHBIMU  YHUCIIAMH,
couetass YCTHbIE M TUCHBMEHHBIE TPUEMBI, BBITIOJHATH BBIUUCICHUS C
UPPpaMOHATHHBIMHA YUCTAMH.



Haxonute 3HaueHuss CTEneHEM C LEIbIMU I[OKa3aTelsiIMU U KOPHEW,
BBIUUCIISATh 3HAYCHUSI YUCIIOBBIX BBIPAKECHUM.

OKpyrasaTh [E€UCTBUTENBHBIE YKCIA, BBINOIHATH MPUKUIKY pe3yJibTaTa
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUS ¥ HEPABEHCTBA

Pemare nuHeHbIE M KBaJApaTHBIE YpAaBHEHUS, YPAaBHEHUs, CBOISIIHUECA K
HUM, IPOCTEHIITNE TPOOHO-pAIlMOHATBHBIC YPABHEHHUSI.

Pemars cuctempl NByX JIMHEWHBIX YPAaBHEHUW C JBYMS NEPEMEHHBIMU M
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JTMHEHHBIM.

Pemiath TekCTOBBIE 3ajauM  anreOpauvdecKuM CIOCOOOM € TTOMOIIBIO
COCTABJICHUSI YPABHEHUS WJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IIEPEMEHHBIMH.

[IpoBoaUTH MPOCTEUIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM ypaBHEHHH, B
TOM YHCJIe ¢ IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHaBIMBATh, UMEET
I YpaBHECHUE WIIM CHUCTEMA YPABHCHUW PEIICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemate nuHelHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBa, M300pa)kaThb
pEIIEHUE HEPABEHCTB HA YHUCJIOBOW MPSAMOM, 3aMMCHIBATH PEIICHUE C MOMOUIBIO
CUMBOJIOB.

Pemars cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIONIME KBAJAPAaTHOEC HEPABEHCTBO, HW300pa)kaTh pEIICHHE CHUCTEMBI
HEPABCHCTB HA YKWCJIOBOW MPSIMOM, 3alMCHIBATH PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIIEHUH PA3JTUYHBIX 33/1a4.

DOyHKUUMA

Pacno3naBath (yHKIIMKM H3Y4EHHBIX BHUIOB. [lOoKa3pIBaTh CXEMaTHYECKU

pacroioKeHre Ha KOOPAMHATHOM MJIOCKOCTH TpadukoB GyHKIMH Buaa: Y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBHCHMOCTH OT
3HauYeHUN KOA((PHUIIMEHTOB, OMUCHIBATH CBOMCTBA () YHKIIHIA.

Ctpouth U M300pakaThb CXEMATHYECKH T'papUKUA KBaIPATHUHBIX ()YHKIIUM,
OIMMCHIBATh CBOWCTBA KBAJPATHUUHBIX (PYHKIMH 1O UX Tpaduxam.

PacnioznaBaTh kBagpaTnyHyr0 QyHKIHIO 10 (opmyse, MPUBOIAUTH MPUMEPHI
KBaIPAaTUYHBIX QYHKIIHUNA U3 peaTbHOU KU3HU, GUBHKHU, TCOMETPHH.

YncJioBbIe MOCTEA0BATEIbHOCTH M MPOTPecCuu

Pacno3naBath apuMEeTHUECKYl0 U TE€OMETPUYECKYI0 MPOTPECCUU IMpHU
pa3HbIX crlocobax 3aaHusl.

BeIMONHATS  BBIYKCIICGHUS C  HWCMOJB30BaHWEM (opMyn N-ro  dieHa
apupMeTHIECKON U TEOMETPUYECKON MPOTrPeCcCHil, CyMMbI NMEPBBIX N UJICHOB.

N300paxaTh uYjeHbl TOCIEIOBATEIIbBHOCTH TOYKAMU Ha KOOPAWHATHOU
IJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCIOBBIMH IIOCICIOBATCILHOCTSIMH, B TOM
YHCIIC 33a/1a4U U3 PeaTbHOM JKU3HU (C UCIOJIB30BAaHUEM KaJbKYJIATOPA, ITUGPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanyecTBO 4acoB
HaumeHoBaHue pa3ie/ioB U TeM duexkTpoHHble (UG poBbIE)
Ne i/ KonTtpoJbHbie
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
1 Yucna u BeUUCIeHUs. ParnoHanbpHbIe 93 1 bubmmoreka [IOK
yucna https://m.edso0.ru/7f415b90
bubmmoreka [IOK
1 1
2 AJIrCOpANHECKHE BLPAKCHILA 3 https://m.edso0.ru/7f415b90
bu6moreka [IOK
3 ¥PaBHCHILA 1 HEPABEHCTBA 19 1 https://m.edso0.ru/7f415b90
bu6moreka [IOK
4 Koopauarst u rpadukit. Pymkui 23 1 https://m.edso0.ru/7f415b90
bu6moreka [IOK
1
> Hostopexe n 0bobmene 0 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 102 5



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

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (L1 (POBbIE)

Ne i/ KonTtpoJbHbie
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
bubmmoreka [{OK
1 Uucna u Beruucnenus. KpagpatHeie KOpHH 15 1 httos://m.edsoo.ru/7f417af8
) Yucna u BeruncineHust. CTerneHs ¢ HeIbM 7 bubmmoreka [{OK
IIOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEHHUSL. 5 1 bubnuoreka [JOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKEeHHUSL. 17 1 bubnuoreka [JOK
AnrebOpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 11 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBA. HepaBeHcTBa htts://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 O .0 5
YHIIMH. LCHOBHBIS HOHATHA https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 O 4 9
yHKUH. THCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
10 Tosopenne 1 obobwmenne 0 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6



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

KoanuecTBo 4acon
HaumeHoBaHue pa3ie/ioB U TeM JuekTpoHHble (¢ poBbIE)
Ne i/ KonTtpoJbHbie
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThbI
1 Uucna v BeiuncieHus. JleicTBUTENbHBIE 9 1 bubnuotexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnuorexa [JOK
OJHOM EPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 14 1 bubnuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 httos://m.edsoo.ru/7£419d08
bu6moreka [IOK
> OyHkwH 16 L https://m.edso0.ru/7f419d08
bu6moreka [IOK
6 UucnoBsie MOCaeA0BaTEIbHOCTH 15 2 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEeHME, 0600IIEHNE, CHCTEMATH3AITUS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

Jara usyyenus

[TonsiTHe panoHaIbHOTO YKca 1. 1

UucnoBele BbIpaKeHUs 1.2 1

3 Apudmernueckue AeMCTBUS C 1
paIMoHAILHBIMA YUCIIAMHU

4 Apudmernueckue AeMCTBUS C 1
paIMoHaILHBIMA YUCIIAMHU

5 ApubmMernueckue TeUCTBUS C 1
paloHaIbHBIMU YU CIIaMU

5 ApubmMernueckue TeUCTBUS C 1
paloHaIbHBIMU YU CIIAMU

7 CpaBHEHME 3HaUECHUW BBIPOKEHUMN 11.4 1

3 CpaBHeHue, ynopsounBaHue 1
paloOHaIbHBIX YUCEI

9 CBoiicTBa OeMCTBUNA HAJ YACIAMU I1.5 1

10 Omnpenenenre CTENEHH ¢ HATypalbHBIM 1
nokasarenem 1.19

1 CreneHb ¢ HATypalIbHBIM MTOKA3aTEIEM 1
m.19

12 CreneHb ¢ HATYpaIbHBIM MOKA3aTEIEM

13 CreneHb ¢ HATYpaIbHBIM MTOKA3aTEIEeM

14 Pemienne ocCHOBHBIX 3a/1a4 HA JpooH,




MPOLEHTHI U3 PEATbHON PAKTUKU

Pemenune ocHOBHBIX 3a/1a4 HA Jpo0OH,

15 MIPOLICHTHI U3 PEATHHOM MPAKTUKH

16 Pemienne ocHOBHBIX 3a/1a4 Ha ApoOH,
MIPOLICHTHI U3 PEATHHOH MPAKTUKH

17 Pemnrenne ocHOBHBIX 3a/1a4 Ha ApoOH,
MIPOLICHTHI U3 PEATHHOH MPAKTUKH

18 [Ipu3Haku nenuMocTH, pa3ioKeHUs Ha
MHOKHTEIN HATYPATbHBIX YUCEIT

19 [Ipu3Haku nenmMMocTH, pa3aoKeHUs Ha
MHOKHTEJIM HaTyPaIbHBIX YHCEIT

20 Peanpubie 3aBucuMocTH. [Ipsmas u
oOpaTHas MPOMOPIIMOHATBHOCTH

21 Peanbubie 3aBucumoctu. [lpsmas u
oOpaTHas MpOMOPIIMOHATBHOCTH

99 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHas MPOMoOPIUOHATBHOCTH

93 KonTtponpHas padoTa o teme
"PannoHaneHbIe yncia"
Bripaxenus ¢ mepeMeHHBIMU.

24 JlommycTuMble 3HaYeHHsI IEPEMEHHBIX 11.3

25 DopmyIbl

26 CBoOMCTBa OJEUCTBUH HAJ YHUCIAMH I1.5

97 ToxaectBa. ToxXaeCTBEHHBIE

peoOpa30BaHUsl BEIPAKEHUIT.O
08 [IpeoOpazoBanre OYKBEHHBIX BHIPAKEHUH,

PACKpPLITHE CKOOOK M MMPUBCACHUC




HOJJOOHBIX ClaraeMbix I1.6

IIpeoOpazoBanne OyKBEHHBIX BBIPRKEHUH,

29 packpeITHEe CKOOOK M IPUBEICHHE
[MOTIOOHBIX ClIaraeMbIX

30 YMHOXEHHUE U JCIICHHE CTEICHEH 11.19

31 Bo3Beyienue B CTEICHD MPOU3BEICHUS U
creneHu 11.19

32 CBoiicTBa CTENEHU C HATYPaJIbHBIM
IoKa3aTejieM

33 MHOTOWIEH ¥ er0 CTaHAaPTHBINA BUJ I1.25

34 CnoxxeHnue, BEIYUTAaHHE MHOTOYICHOB M.26

35 CnoxxeHne, BEIYUTaHNEe MHOTOWICHOB I1.26

36 YMHOKEHHE OJHOWICHA HA MHOTOYJICH
m.27

37 YMHOKEHHE OJHOWICHA HA MHOTOYJICH
m.27

38 Brigecenue o01mero MHOXUTENA 32 CKOOKH
m28

39 YMHOKEHHE MHOTOYWICHA HA MHOTOWICH
m.29

40 YMHOKEHHE MHOTO4YICHA HA MHOTOWICH
m.29

41 PaznoskeHne MHOro4ieHa Ha MHOXKUATEIIH
croco0oM rpynnupoBku 11.30

42 Bo3BezneHue B kBaipaT CyMMbI U Pa3HOCTH
JBYX BbIpaX€HUH 11.32

43 Bo3BezneHue B kBaipaT CyMMbI U Pa3HOCTH




JBYX BbIpaXX€HU 11.32

Bo3zBenenne B Ky0 CyMMBI M pa3HOCTH

44 .
JBYX BbIpakeHUH 11.32
Pa3noxxeHne Ha MHOKUTENHU C IOMOILBIO

45 (dbopmyIn KBaspaTa CyMMBI U KBaJIpara
paszHoctu .33
PaznoxxeHne Ha MHOKUTENHN C IIOMOIIBIO

46 (dhopMyI KBaJipaTa CyMMBbI U KBaJpara
paszHoctu 1m.33

47 YMHOK€EHHE Pa3HOCTH JABYX BbIpaKeHUN
Ha UX cymMmy 11.34

48 YMHOK€EHHE Pa3HOCTH JABYX BbIpaKeHUN
Ha UX cymMmy 11.34

49 PaznoxeHnue pasHOCTH KBaJpaTOB Ha
MHOXUTEM 1.35

50 PaznoxeHnue pasHOCTH KBaJpaTOB Ha
MHOXUTEM 1.35

51 PaznoxeHne Ha MHOKUTEII CyMMBI U
pasHocTH Ky0oB 11.36

59 [IpeoOpa3oBaHue LIETOr0 BEIPAKEHUS B
MHOTOuJIeH .37

53 [IpuMeHeHue pa3IMuHbIX CIOCOO0B A1
pa3yioKeHUs: HAa MHOXKHUTENH 11.38

54 KonTposnpHas paboTa o teme
"Anrebpanyeckue BbIpakeHus"
VYpaBHeHMe, IpaBuiIa MpeoOpa3oBaHUA

55 YPaBHEHUS, PABHOCUJIBHOCTh YPABHEHUM

n.7




JIuHeitHOE ypaBHEHHUE C OJJTHOU

56 NEPEMEHHOH, pelIeHne TMHEHHBIX 1
ypaBHEHUH I1.8
JIuHeitHOE ypaBHEHUE C OJTHOM

o7 [IEPEMEHHOM, pellIeHne TMHEUHBIX 1
YpaBHEHUNII. 8

58 Pemenue 3aga4 ¢ mOMOIIBIO YpaBHEHUM 1
.9

59 Pemenue 3a1a4 ¢ NOMOIIBIO YpaBHEHHI 1
.9

60 Pemenue 3a1a4 ¢ NOMOIIbIO YpaBHEHHI 1
.9

61 Pemenue 3a1a4 ¢ OMOIIbIO YpaBHEHHI 1
.9

62 JIuHeitHOe ypaBHEHUE C IBYMS 1
nepeMeHHbIMU 11.40

63 I'paduk muHEHHOTO ypaBHEHHS C ABYMS 1
nepeMeHHbIMU 1.4 1

64 CucreMa JIByX JUHEUHBIX YPABHEHUH C 1
JIBYMsI IEPEMEHHBIMU 11.42

65 Cucrema 1ByX JIMHENHBIX YPAaBHEHUH C 1
JBYMsI [IEPEMEHHBIMU 11.42

66 Cnocob noacraHoBku n.43 1

67 Cnocob noacraHoBku n.43 1

68 Cnocob cnoxeHus n 44 1

69 Cnocob cnoxeHua n 44 1

70 Cnocob cnoxeHusa n 44 1




PeweHure 3a0a4 C NOMOLLBIO CUCTEM

71 .
ypaBHeHuu n.45

7 PelleHKe 33434 C MOMOLLbIO CUCTEM
ypaBHeHu n.45

73 KonTtposnsHas paboTa o teme
"JIuneiiHble ypaBHEHUS"

74 Koopaunara Touky Ha psamoil.
Uucnosele mpoMexyTku 1.11

75 UYucnossle MpoMexyTKu 1.1 1

76 Paccrosinue Mexmy AByMSI TOUKaMH
KOOpJMHATHOM mpsiMoit 1.1 1

77 [IpsimoyronbpHasi cucTeMa KOOpIMHAT Ha
TUIOCKOCTH

78 Yto Takoe PpyHKuMA n.12

79 [Ipumeps! rpaguKoB, 3aJaHHBIX
dhopmynamu

80 [Ipumeps! rpaguKoB, 3aJaHHBIX
dhopmynamu

81 [Ipumeps! rpaguKoB, 3aJaHHBIX
dhopmynamu

82 Brruncnenue 3naueHuid (yHKIMH 110
dbopmyne m.13

83 Brruncnenue 3naueHuid (yHKIMH 110
dbopmyne m.13

84 Mpaduk dyHKUMM N.14

85 Urenue rpadukoB pearbHBIX

3aBucuMocTeit o.14




86

CoiicTBa (hyHKUIUI

87 CoiicTBa (hyHKUIUH

88 [IpsiMast mponOpLMOHAIBHOCTD U €€
rpaduk m.15

89 [IpsiMast mponOpLMOHAIBHOCTD U €€
rpaduk m.15

90 JIuneiinas QyHkums u ee rpaduk m.16

01 [TocTpoenue rpaduka TuHERHON
¢byHKIMM 1.16

92 [TocTpoenue rpaduka TuHeHHON
¢byHkmn a.16

93 I'padux Gpynkmm y =[x| m.16

94 Kycouno - 3amannbie GyHKIIUN

95 KycouHo - 3amannbpie GyHKIIUN

96 KonTtponpHas padoTa o Teme
"Koopaunats! u rpaduku. OyHkimn"
[ToBTOpEHNE OCHOBHBIX NOHITHI U

97 METOJIOB Kypca 7 Kjacca, 00001eHne
3HaHUU
[ToBTOpEHNE OCHOBHBIX NOHITHI U

98 METOJI0B Kypca 7 Kiacca, 00001eHnue
3HaHUU
[ToBTOpEHNE OCHOBHBIX MOHATHI U

99 METOJI0B Kypca 7 kiacca, 00001eHue
3HAaHUU
[ToBTOpEHNE OCHOBHBIX MOHATUH U

100 METOJI0B Kypca 7 kiacca, 00001eHne

3HAHUHI




101 Hrorosas KoHTpoJbHAs padoTa 1
[ToBTOpEHNE OCHOBHBIX MOHITUI U
102 METOJIOB Kypca 7 Kiacca, 0000mmenne 1
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102




8 Knacc

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTpoJsbHbie padoTsl

[ara usyyenus

KBanparHblil KOpeHb U3 yucia

[TonsiTHEe 006 UppallMOHAIILHOM YHCIIe

JlecsiTuuHbIe TPUOTMKEHUS
HMPPALMOHAIIBHBIX YUCEN

JlelicTBUTENbHBIC YHCTIA

CpaBHEHHE ACHCTBUTEIBHBIX YHACEIT

BxoaHaa anarHoctTnyeckas pa60Ta

Apudmernueckuil KBaipaTHbI KOPEHb

YpaBHeHue Buga x> = a

O© |00 N | || b

YpaBHeHue Buga x> = a

Pl R

CaoiicTBa aprMETHUECKUX
KBaJIpaTHBIX KOPHEU

11

CBoiicTBa apr(METHUECKUX
KBaJIpaTHBIX KOpHEH

12

CBoiicTBa apr(METHUECKUX
KBa/IpaTHBIX KOpHEH

13

[IpeoOpa3oBaHKe YUCIOBBIX
BBIPKEHUH, COZepkKaIIUX KBaJApaTHbIC
KOpHHU

14

IIpeobpa3oBaHue YHUCIOBBIX
BBIPKEHUH, coZepKalIuX KBaJApaTHbIC
KOpHHU

15

[IpeoOpazoBaHme YUCIOBBIX




BBIPAKEHUM, COJACPKANUX KBAAPATHBIE
kopHH. CamocTosiTensHas paboTa 1o
TeMe «Ywucia. BeraucieHus.
KBagparusie KopHU»

16 CTeleHsb ¢ IeIbIM IT0Ka3aTelIeM
CrannapTHas 3anuch yncia. Pasmepst
00BEKTOB OKpY’Karolero Mmupa (ot

17 3JIEMEHTAPHBIX YACTHIL 10 KOCMUYECKHUX
00BEKTOB), JUINTEIBHOCTh IIPOIIECCOB B
OKPYXKaIOIEeM MHUPE

18 CBoOMCTBA CTENEHH C IIEIBIM
rnokasarejieM

19 CBoOMCTBA CTENEHH C IIETBIM
nokasarejeM

20 CBolicTBa CTEIICHU C IICIIBIM
nmokasarejeM

21 CBoIiCcTBa CTEIICHU C IICIIBIM
rnokasarejeM
CBolicTBa CTEIICHU C IICJIBIM

99 nokaszaresnem. CaMmocTosTenbpbHas paboTa
1o TeMe «Yucia u BEIYHUCIEHHUS.
Crernens ¢ 1eIbIM ITOKa3aTeIeM»

23 KBanpatHbiii TpEXuieH

24 PaznoxeHne KBaapaTHOTO TpEXUICHA Ha
MHOYKHTEIHN

o5 Pa3noxxenne kBaipaTHOTO TpEXUIeHa HA
MHOYKHTEIHN

26 Pasnoxxenue kBaipaTHOTO TpEXUIeHa HA




MHOXKHTCIIN

KonTtponsHast paboTa mo tTemam

27 "KBanparubsie kopau. CTeneHu.
KBanpatuslii TpexuseH"
Anrebpandeckast 1poob. JlomycTumele

28 3HAYCHUS IEPEMEHHBIX, BXOSIINX B
anredpanvecKue BbIpaKeHUs

29 OcHOBHOE CBOICTBO anredpanveckon

npobu

30 Coxpamienne apooeit

31 Coxkparrenue apooeit

32 Coxkparienue apooeit

33 CrnosxeHue, BBIYUTaHHUE alreOpanyecKux
npobeil ¢ 0IMHAKOBBIMU 3HAMEHATEIIMU

34 CrnosxeHue, BBIYUTaHUE alreOpanyecKux
npobeii ¢ 0IMHAKOBBIMU 3HAMEHATEIIMU

35 CrnosxeHue, BBIYUTaHHUE alreOpanyecKux
npobeii ¢ pa3HbIMU 3HAMEHATEISIMU

36 CrnosxeHue, BBIYUTaHHUE aIreOpanyecKux
npobeii ¢ pa3HbIMU 3HAMEHATEISIMU
CrnosxeHue, BBIYUTAHHUE aIreOpanyecKux
npobeii ¢ pa3HbIMU 3HAMEHATEIISIMH.

37 CamocToATenbHan paboTa no Teme
«CoKpalueHue gpobeit. ChoxkeHne u
BblYMTaHUeE Apobeit»

38 YMHOXKeHHe anredpandeckux Apooeit

39 Bo3sBenenue anredpandeckoii qpodu B

CTCIICHDb




Jlenenue anreOpandeckux Jpooeit.
CamocrosTenbHast paboTa 1o Teme

40 «Bo3Benenne qpodu B CTENICHB.
YMHOKEHUE U JIelIeHHE alredpanyecKux
Ipooein»

41 [Ipeobpa3oBaHue BEIpaKEHHIA,
coJiepKalux anreopanyeckue apoou

42 [IpeoOpa3oBanue BbIpaskeHUH,
coJiepKalux anreopanyeckue apoou

43 [IpeoOpa3oBanue BbIpaskeHUH,
coJiepKanux anrebpandeckue apoou

44 KonTponbnas paborta no teme
"Anrebpanyeckast ApooOs"

45 KBanpatHoe ypaBHenue. Hemomnoe
KBaJIpaTHOE ypaBHEHUE

46 HemnonHoe kBagpaTHOE ypaBHEHHE

47 dopmysia KOpHEN KBaIpaTHOTO
ypaBHEHUS

48 dopmysia KOpHEH KBaJIpaTHOTO
ypaBHEHUS

49 dopmyra KopHEl KBaJIpaTHOTO
ypaBHEHUS

50 Teopema Buera
Teopema Buera. CamocTrosiTenbHast

51 paboTa o Teme «PeleHre KBaJpaTHbIX
YPaBHEHUI»

50 Pemenue ypaBHeHMM, CBOIAIIMXCS K

KBaJApaTHBIM




Pemenue ypaBHeHHi, CBOIAIIMXCS K

53
KBaJIpaTHbIM

54 [Ipocteiimme qpoOHO-paMOHATBHEIE
ypaBHEHUS

55 [Ipocteiimme qpoOHO-paMOHATBHEIE
ypaBHEHUS

56 Pemienne TeKCTOBBIX 3a/jau € TOMOIIIbIO
KBaJPaTHBIX YPaBHEHUU

57 Pemenue TeKCTOBBIX 3a71a4 ¢ TOMOUIbIO
KBaJPaTHBIX YPaBHEHUU

58 Pemienme TeKCTOBBIX 3a71a4 ¢ TOMOUIbIO
KBaJPaTHBIX YPaBHEHUU

59 KonTponbHas paborta o teme
"KBanpartusie ypaBHeHUS"
JIuneitHOE ypaBHEHUE C IBYMS

60 TepEMEHHBIMH, €T0 TpaduK, TPUMEPHI
peleHs] ypaBHEHHUH B LIEJIbIX YHCIIaxX

61 Pemenue cuctemM AByX JTMHEHHBIX
YpaBHEHUH C IByMs [IEpEMEHHBIMU

62 Pemenue cuctemM AByX JTMHEHHBIX
YpaBHEHUH C IByMs [IEpeMEHHBIMU

63 Pemienune cucrem ByX JTMHEHHBIX
YpaBHEHUH C IByMs [IEpeMEHHBIMU
[Ipumeps! perieHus cuctem

64 HEJIMHEWHBIX YPaBHEHUH C IBYMs
IIEPEMEHHBIMU

65 I'paduueckast UHTEpIIpEeTALUS

YpaBHCHHA C ABYMS IICPECMCHHBIMHA 1




CUCTEM JIMHEHHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMU

Pemenne TeKCTOBBIX 3aJa4 ¢ IOMOIIBIO

06 CUCTEM ypaBHEHUI

67 Penienne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO
CUCTEM ypaBHEHUH

68 Pemrenue TeKCTOBEBIX 3a1a4 Ha
JBIDKEHHE TI0 PEKe
Pemrenue TeKCTOBEBIX 3a1a4 Ha

%9 BBITIOJIHEHUS paOOTHI

70 Pemrenye TekCTOBBIX 3a7a4 C
MPOTICHTaMH

71 HUucnoBsle HEpaBEHCTBA U UX CBOMCTBA

72 UwucnoBsie HEpaBEHCTBA U UX CBOMCTBA

73 HepaBeHcTBO ¢ 071HOM TTepeMeHHO

74 JIuHeiiHbIe HEpaBEHCTBA C OJHOM
MEPEMEHHOM U UX PEIICHUE

75 JIuHeiiHbIe HEpaBEHCTBA C OJHOM
MEPEMEHHOMN U UX PEIICHUE

76 JIuHeiiHbIe HEpaBEHCTBA C OJHOM
MEPEMEHHOM U UX pEIICHUE

77 CucTteMbl TUHEUHBIX HEPABEHCTB C
OJIHOM TIEPEMEHHOM U UX pEIICHUE

78 Cucrembl TUHEHHBIX HEPABEHCTB C
OJHOM NIEPEMEHHON U UX PELICHUE

79 Cucrembl TUHEHHBIX HEPABEHCTB C

OJHOM MIEPEMEHHON U UX PELICHUE




N3o0paxkeHue penieHus TMHSHHOTO

80 HEPAaBEHCTBA M UX CUCTEM Ha YUCIIOBOI
psAIMOM
N3o0pakeHue penieHus TMHSHHOTO

81 HEPaBEHCTBA U MX CHCTEM Ha YHCIOBOU
psAIMOM

82 KonTtponbHas pabora no temam
"HepasencrBa. Cucrembl ypaBHEHUH"
[Tonstne ynkunu. O6nacty

83 OTIpEJICIICHUS] 1 MHOXECTBO 3HAYCHUM
byHKIIIN

84 CriocoOb1 3amanust GyHKIMIA

85 I'padux GpyHKITIH

86 CaoiicTBa (hyHKITNH, UX OTOOPAKECHHE
Ha rpaduke
CaoiicTBa (hyHKITUH, UX OTOOPAKECHHE

87 Ha rpaduke. CamocTosaTenbHas paboTa
1o teme «DyHKiu. OCHOBHBIE
TTOHATHS

88 Urenue u noctpoeHue rpadukoB
byHKIMI

89 [Ipumeps! rpagukoB GyHKINH,
OTpaXAIOIIUX pealbHbIE POIECChHI
OYHKIHMH, OTTMCHIBAIOIINE MPIMYIO U

90 00paTHyI0 MPONOPLHOHAIEHBIE
3aBHCUMOCTH, UX Irpaduku

91 I'unepOona

92 I'unepOona




93 I'padux Gpynkmm y = x*

[Toctpoenue rpauKoB KBaAPATUIHON

4
o GbyHKITII

Oyakmun Y =X2, Yy = X3, y =YX, ¥y = [x[;
95 rpaduueckoe pereHne ypaBHeHUI U
CUCTEM ypaBHEHUH

Oyakmun Y =X2, Yy = X3, y = VX, ¥y = [x[;
rpagu4ecKoe peieHue ypaBHeHUN 1

96 cucteM ypaBHeHUH. CaMOCTOsTEIbHAS
pabora no Teme «PyHkuuu. Yucnosbie

byHKIAI»»

[ToBTOpEHNE OCHOBHBIX MOHATUN U
97 METOJIOB KypCOB 7 U 8 KJIacCOB,
00001IeHre 3HAHNI

[ToBTOpEHME OCHOBHBIX MTOHATHI U
98 METOJIOB KypCOB 7 M 8 KJIacCOB,
000011IcHNE 3HAHHI

[ToBTOpEHNE OCHOBHBIX NOHATUN U
99 METOJIOB KypCOB 7 M 8 KJIacCOB,
000011eHNE 3HAHUI

IToBTOpEHHE OCHOBHBIX MOHSATHH H
100 METO/I0B KypcOB 7 U 8 KIIaCCOB,
000011IeHrEe 3HAHUI

101 Hrtoropas koHTpoJIbHAs paboTa

[ToBTOpEHUE OCHOBHBIX MOHSATUH U
102 METOJIOB KypCOB 7 M 8 KJIacCOB,

000011eHrE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




9 KUIIACC

KoanyecTBO 4acoB
Ne n/m Tema ypoka KonrpoJabhbie Jara uzydenus
Bcero
padoThbI
PanmionaneHbIe yncna, UppaluoHaIbHbIC
1 YHpclia, KOHCYHEBIE U OECKOHCUYHEIC 1
NECSITUYHBIE TPOOH
MHOKeCTBO JIeHCTBUTEIIHLHBIX YHCE]T,
2 JIENCTBUTEIILHBIE YHCIIA KaK OECKOHEYHbBIE 1
NECSITUYHBIE TPOOH
B3anMHO 0JHO3HAYHOE COOTBETCTBUE
3 MEXTy MHOYKECTBOM JICHCTBUTEIBLHBIX 1
YUCET ¥ MHOXKECTBOM TOYCK
KOOPJIMHATHOM MPsIMOI
CpaBHEHHE ACUCTBUTEIBHBIX YUCET,
4 apupMeTHYECKUE IEHCTBHUSI C 1
JNEHCTBUTEILHBIMU YUCIIAMH
5 [Tpubmmx€HHOE 3HAUYCHNE BEIIMYHHBI, 1
TOYHOCTbH MPUOIFKSHHS
OxpyriieHue yncesn
OxpyriieHue yncesn 1
3 [Ipuknaka v oLIeHKa pe3yabTaTOB 1
BBIYUCIICHU N
9 [narHocTmyeckas KOHTpobHas paboTa 1 1
10 JIuneiiHoe ypaBHeHue. Pemenue 1




YPaBHEHUH, CBOJAIINUXCS K JIMHEHHBIM

Pemenue ypaBHeHHi, CBOIAIIMXCS K

11 .
JIMHENHBIM

12 KsagparHoe ypaBHenue. Pemienue
YPaBHEHUH, CBOASALIMXCS K KBaJIpaTHbIM

13 KBagparHoe ypaBHeHnue. Pemenue
YpaBHEHUM, CBOASIIUXCSA K KBaJAPAaTHBIM

14 bukBanpaTHbie ypaBHEHUS

15 bukBanpaTHbie ypaBHEHUS
[Ipumeps! penieHust ypaBHEHUN TPEThEU U

16 YETBEPTOM CTENEHEN Pa3IOKEHUEM Ha
MHOKHUTENHN
[Ipumeps! penieHust ypaBHEHUN TPEThEU U

17 4eTBEPTOU CTETICHEH pa3sioKEHUEM Ha
MHO>KHUTEIN

18 Pemenne npo6GHO-pariioHaIBHBIX
ypaBHEHUH

19 Pemenne npo6GHO-paliMOHAIBHBIX
ypaBHEHUH

20 Pemenue TekcTOBBIX 3a1a4
areOpanyeckuM MeTOI0M

21 Pemenue TekcToBBIX 3a1a4
areOpanyeckuM MeTOI0OM

29 Pemenue TekcToBBIX 3a1a4
anreOpanyeckuM MeTOJIOM

23 KonTposneHas paboTa o teme
"YpaBHEHMSI ¢ OHOM TEpeMEHHON"

24 VYpaBHEHHE ¢ ABYMsI IEPEMEHHBIMU U €TI0




rpadux

ypaBHCHI/Ie C ABYyMs IICPEMCHHBIMU U €TO

25 rpadux

26 Cucrema 1ByX JTUHEHHBIX YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMU U €€ pellIeHne

27 Cucrema 1ByX JTUHEHHBIX YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMHU U €€ pellIeHne

28 Cucrema 1ByX JTUHEHHBIX YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMU U €€ pellIeHne

29 Cucrema 1ByX JINHEVHBIX YPAaBHEHHM C
JBYMsI IEPEMEHHBIMU U €€ pellIeHne
Pemenue cucteM nByX ypaBHEHU, OJTHO

30 13 KOTOPBIX JUHEHHOE, a IPyroe —
BTOpPOM CTENEHU
Pemenue cucteM nByX ypaBHEHUI, OJTHO

31 13 KOTOPBIX JUHEHHOE, a IPyroe —
BTOpPOM CTENEHU
Pemenue cucteM aByX ypaBHEHU, OJTHO

32 13 KOTOPBIX JUHEHHOE, a IPyroe —
BTOpPOM CTENEHU
Pewienue cucrem ByX ypaBHEHUM, OHO

33 13 KOTOPBIX JJMHEHHOE, a Apyroe —
BTOpPOM CTENEHU

34 I'padmyeckas uHTEpIpETALIUS CUCTEMBI
yYpaBHEHUH C ABYMsI IEPEMEHHBIMHU

35 Penrenne TekcTOBBIX 3a7a4
anreOpandeckuM crocobom

36 Pernrenne TekCTOBBIX 3a1a4




anreOpandeckuM crocobom

KonTponpHas padora o Teme "Cucremsr

37 o 1
ypaBHEHUI

38 UmcnoBble HEPaBEHCTBA U X CBOWCTBA

39 UmcnoBble HEPaBEHCTBA U MX CBOWCTBA

40 JIuHeiiHbIe HEPaBEHCTBA C OJHOM 1
MEPEeMEHHOH M HX PEIICHUE

41 JIuHeiiHbIe HEPaBEHCTBA C OJHOM 1
MEPEeMEHHOH M HX PEIICHUE

42 JIuHeiiHbIe HEpaBEHCTBA C OJHOM 1
MEPEeMEHHOH M MX PelICHHUE

43 CucteMbl TUHENHBIX HEPABEHCTB C OJHOU 1
MIEPEeMEHHOH M MX PelICHUE

m CucTeMbl TUHEUHBIX HEPABEHCTB C OJTHOM 1
MEPEMEHHOM U UX PEIICHUE

45 CucTeMbl TUHEUHBIX HEPABEHCTB C OJTHOM 1
MEPEeMEHHOM U UX pelIeHHe

46 KBanparHbie HepaBEHCTBA U UX PEIICHUE 1

47 KBanpaTHbpie HEpaBEHCTBA U UX PEIICHHE 1

48 KBanparHpie HEpaBEHCTBA U UX PEIICHHE 1

49 MeTopg vHTepBanos 1

50 PeweHne HepaBeHCTB METO40M 1
MHTEpBasoB
I'padmyeckas uHTEpIpeTalls HEPABEHCTB

51 U CUCTEM HEPABEHCTB C JIBYMs 1
MepEeMEHHBIMU

52 I'padmyeckas uHTEpIpeTalls HEPABEHCTB 1




U CHCTEM HEPABEHCTB C IByMS
IIEPEMEHHBIMU

53

KonTtposnsHas paboTa o teme

"HepaBencrsa"

54 KBaf[paTHqHasl ¢bynkus, e€ rpaduk u
CBOWCTBA

55 KBaf[paTHqHaﬂ ¢byHKIM, €€ rpapuk u
CBO¥CTBa

56 KBaf[paTHqHaﬂ ¢byHkuys, e€ rpaduk u
CBOWCTBa

57 [Tapaboua, KOOpAMHATHI BEPLIMHBI
nmapadoJIbl, 0Ch CHMMETPHUH 1TapadoIbl

58 [Tapaboua, KOOpAMHATHI BEPLIMHBI
1mapaboJIbl, 0Cb CHMMETPHUH MapadOoJIbI

59 ITapa6oa, KOOpAUHATHI BEPIIUHEI
mapaboJIbl, 0Cb CHMMETPHUH MapadOoJIbI

60 [Tapa6oa, KOOpAUHATHI BEPIIMHEI
napaboJibl, 0Cb CHMMETPUH 11apaloJIbl

61 [Tapa6ona, KOOpAUHATHI BEPIIMHEI
napaboJibl, 0Cb CHUMMETPUH 1apaloJIbl

62 [Tapa6oa, KOOpAUHATHI BEPIIMHBI
napaboJibl, 0Cb CHUMMETPUH 1apaloJIbl

63 I'paduku pynkuuit: y =kx, y=kx + b,
y=K/X, y=x3, y=vX, y=|X|

64 I'paduxu Gynxmmii: y = kx, y=kx + b,
y=K/X, y=x3, y=vX, y=|x|

65 I'paduxu Gynkmmii: y = kx, y=kx + b,

y=K/X, y=x3, y=vX, y=|X|




I'paduku pynkumii: y =kx, y =kx + b,

% y=k/x, y=x% y=vx, y=[X]

67 I'paduxu Gynxmmii: y = kx, y=kx + b,
y=k/x, y=x3 y=vx, y=[X]

68 I'paduxm Gynxomii: y = kx, y=kx + b,
y=k/x, y=x%, y=vx, y=[X]

69 KonTtponsHas padota no teme "®yHkuun"
UmcioBas 1ociej0BaTebHOCTb.

70 Axanutnyeckuii croco0 3a1aHus
rocnenoBaTenbHOCTH. CIIOBECHBIN U
PEKYPPEHTHBIN CIIOCOObI 3a1aHus (PYHKIIUH.

71 Apudmerngeckas nporpeccusi. Dopmyna N-ro
YJIeHa.

72 Apubmernueckas nporpeccus. Dopmymna N-ro
YJIeHa.

73 Apubmernueckas nporpeccus. Dopmymna N-ro
YJIeHa.

74 @®opMyiia CyMMbI YICHOB KOHEYHOU
apupMETHIECKON MTPOTPECCHH.

75 @dopMylia CyMMbI YICHOB KOHEYHOU
apupMETHIECKON MTPOTPECCHH.

76 KonTponsnas pabora mo Teme
«Apudmernyeckas Iporpeccusd»?

77 I'eomerpuueckas nporpeccust. @opmyna N-ro

YJIeHa.
78 Pemenne 3anau Ha NpHUMEHEHIE ($hopmyIbl n-ro
YJIEHa T€OMETPUUECKON MIPOTrPECCHH.

79 ®opmyna cyMMI:I YJIEHOB KOHEYHOU
reOMETPUYECKOHN MPOrpeccuu

80 Pemenne 3anay Ha HAXOXKJIEHUE CYMMBI




YJICHOB KOHEYHOH re€OMEeTPHYECKOM
nporpeccuy. XapaKkTepHCTHIeCKOe CBOUCTBO.

81

JIMHENHBIN ¥ SKCIIOHEHIIMAJIbHBIA POCT

82

CrnosxHble POLIEHTHI

83

CrnosxHble POLIEHTHI

84

KonTponsnas pabora no teme
«["'eomerpuueckas nporpeccus’

85

[ToBTOpEeHue, 0600IICHNE U
CHCTEMAaTU3alMs 3HaHUH. 3aIuch,
CpaBHEHUE, ICUCTBUS C
NCHUCTBUTEILHBIMH YUCIIAMH, YHACIIOBAS
npsMast

86

[ToBTOpEeHUE, 0600IIEHNE 1
cuctemaTusanus 3HaHui. [IponeHTsl,
OTHOIIICHHUSI, TPOTIOPITUN

87

[ToBTOpEeHuEe, 0600IICHNE 1
cuctemaTusanus 3HaHui. OKpyriieHHe,
npUOIKEeHNE, OLIeHKA

88

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTu3anys 3HaHui. Pemenne
TEKCTOBBIX 33J1a4 apu(PMETHICCKUM
CII0CO00M

89

[ToBTOpEHUE, 0000IICHNE 1
cUcTeMaTH3alvs 3HaHui. Pemenue
TEKCTOBBIX 33J1a4 apu(PMETHUECKUM
CII0coO0OM

90

[ToBTOpEHue, 06001EeHNE U
cucTeMaTu3anusd 3HaHuu. Pemenue




TEKCTOBBIX 3a7[a4 apU(PMETUIECCKUM
CII0co0oM

91

[ToBTOpEHUE, 0000MIICHNE U
CHUCTEMaTU3als 3HAHHM.
[IpeoOpazoBanme anredpandecKux
BBIPXXCHUH, TOMYCTUMbBIC 3HAYCHUS

92

[ToBTOpEeHue, 0600IICHNE U
CHUCTEeMaTU3alrs 3HaHH.
[TpeobpazoBanue anredpanyecKux
BBIPOKEHUH, TOTTYCTHMBIC 3HAYCHUS

93

[ToBTOpEeHUE, 0600IIEHNE 1
CHCTEMAaTH3aIs 3HAHWH.
[IpeobpazoBanue anredpanyecKux
BBIpAKEHUH, IOMTyCTUMbIC 3HAUCHHS

94

[ToBTOpEeHue, 0600IICHNE 1
cUCcTeEMAaTU3aIysI 3HaHUH.
[IpeobpazoBanue anredpanyecKux
BBIpQKEHUH, IOMyCTUMbIC 3HAYCHHS

95

[ToBTOpEeHUE, 0600IICHNE 1
cucrtemaTusanus 3Hanui. OyHkuu:
MOCTPOCHHE, CBOMCTBA U3yUEHHBIX

byHKIMII

96

[ToBTOpEeHUE, 0000IICHNE 1
cucreMaTH3anus 3HaHui. OyHKIIH:
MOCTPOCHHE, CBOMCTBA N3YUCHHBIX

byHKIII

97

[ToBTOpEHue, 06001EeHNE U
cucTeMaTH3anus 3HaHui. OyHKIIH:
MOCTPOCHKE, CBOMCTBA N3YUCHHBIX




GbyHKIII

[ToBTOpEHue, 0600IICHNE U
cucremaTusauus 3Hanuii. OyHkuu:

98

IIOCTPOEHHE, CBOMCTBA U3YYEHHBIX
byHKIII

[ToBTOpEHUE, 0000MIICHNE U
99 cucreMaTu3anus 3HaHui. [ paduueckoe
pEeIICHNC ypaBHCHHfI 1 UX CUCTEM

[ToBTOpEeHnue, 0600IIeHNE U
100 cucTeMaru3ans 3HaHui. [ padudeckoe
peleHre ypaBHEHUH U UX CHCTEM

101 Htorosas koHTpoJbHAS paboTa

102 O0001IEHHE U CUCTEMATU3ALIUS 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

102







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

» Anre0pa, 8 kinacc/ MaxkapsiueB FO.H., Munatok H.I'., Hemkos K.W. u npyrue,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
» Anre6pa, 8 kiacc/ MakapsiueB FO.H., Munatox H.I'., Hemkos K.W. u apyrue;
nox penakiueit TensikoBckoro C.A., AkiimonepHoe o61miectBo «3narenbcTBO
«ITpocsemienue»

» Anre6pa, 8 kimacc/ Mepansak A.T'., [Tononckuii B.b., Axup M.C.; nox
penakmueit [Togonsckoro B.E., O0miecTBo ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp « BEHTAHA-I'PA®y»; AkiinonepHoe o011ecTBO
«3narensctBo «lIpocBerienue»

» Anre6pa, 8 kimacc/ Mepansak A.T'., [Toaskor B.M.; moa penakuueit
[Togonbckoro B.E., O6mecTBO ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
Nznarensckuii neaTp «BEHTAHA-I'PA®y»; AkiinonepHoe o011ecTBO
«M3parenscTBO «lIpocBemenue
Nznarensckuii neHTp «BEHTAHA-I'PA®y»; AkiinonepHoe o0IIecTBO

«M3parenscTBO «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI UIAA YUUTEJIA



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET
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