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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHuUs: OHA 00ECIEYMBAET U3YYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOI'O, TaK W TYMAaHHTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
NpPOJOKEHUS O00pa3oBaHWs W I TOBCEAHEBHOW KW3HU. PazButue vy
OOy4JaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUU U CYUIHOCTH
anredpanyeckux abCTpakiuii, crmoco0e OTpakeHHs MAaTeMAaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPHUPOJE M OOIIECTBE, pPOJM MATEMAaTUYECKOTO
MOJIECMPOBAHUS B HAYYHOM TIO3HAHHUM W B TMPaKTHKE CIOCOOCTBYET
(OpMUPOBAHNIO HAYYHOTO MUPOBO33PEHUSI U KAYECTB MBIIUICHUS, HEOOXOIUMBIX
JUISL ajJanTalid B COBPEMEHHOM IudpoBoM oOmectBe. M3ydenune anreOpsb
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIOAaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILIECHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS, BBIBOJABI, (HOPMYIHpPOBATH
yTBepkIeHus. OcBoeHHE Kypca anreOpbl 00ecHeurBaeT Pa3BUTHE JIOTUYECKOTO
MBILUICHUSI OOYYaroIIMXCs: OHM MCIONb3YIOT JEAYKTHUBHBIE W WHAYKTUBHbBIE
paccyxaeHus, 00OOIIeHHEe U KOHKpPETH3alluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenune anrebpe MpeanojaracT 3HAYUTENIBHBIM OOBEM CaMOCTOSITEILHOM
JEATEIbHOCTH OO0YyYalolUXCs, IO3TOMY CaMOCTOATEIBHOE pEIICHUE 3aaad
00y4aroLUMUCH SBJSIETCS pealin3alue AesITeIbHOCTHOTO PUHIUIA O0yYESHHUS.

B crpykrype mnporpammsl yueOHOro kypca «AnreOpa» yriayOn€HHOro
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIIbHO-METOAMYECKUE JIMHUU:
«Uucna u BBIUMCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHS U
HepaBeHCTBa», «DyHkium». Kaxnas w3 3TUX coaepKaTelbHO-METOIMYECKHX
JVHUH pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJCHCTBYS €
JpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyarolUMCsl MPUXOAUTCS
JIOTUYECKU PACCYKIATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBsI3U
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «AJredpa» BKIIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTaBICHHbIE BO BCEX OCHOBHBIX pas3fenax MaTeMaTHYeCcKOoro
oOpa3oBaHHUS ¥  CHOCOOCTBYIOIIHME  OBJIAJICHUIO  OOYYarOIUMUCS  OCHOB
YHHMBEpPCAJIbHOTO MaTeMaTH4ecKoro s3bika. Coaep)KaTelbHOM M CTPYKTYpPHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Anredpa» sBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conepxanve nuHUM «UuWcCina W BBIYUCICHUS CIYKUT OCHOBOW IS
JaNbHENIIero U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaromIuxcs
JIOTUYECKOr0 MBILIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMu, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsI TIOBCEIHEBHOM
XKU3HU. Pa3BuUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOI'O OOWIEro 0O0pa3zoBaHUs
CBS3aHO C PAlMOHAIBHBIMH M HUPPANUOHATHHBIMH YHCIAMHU, (HOPMHUPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JUHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa30oBaHHIo.

Copeprkanue AByX anreOpandecKux JIMHAN — «AJIreOpandecKue BhIPAKEHUSD)
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEMaTUYEeCKOro arrmapara, HeoOXOAMMOTro MJii pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MTPEAMETOB U OKpYyXkarolel peanbHocTH. Ha ypoBHE OCHOBHOTO 0011IETO
oOpa3oBaHMsl y4eOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaKEeHMA. AJnreOpa JEMOHCTPUPYET 3HAYEHHUE MATEMAaTUKHU KakK si3bIKa JUJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEH, OIUCAHUS TMPOLUECCOB U  SABJICHUU
peansHOro mupa. B 3amaunm oO0yuyeHus anreOpe BXOJAT TakkKe JaybHeEHIIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAWMOTO, B YaCTHOCTH, MJif
OCBOGHHUS Kypca UWHGOPMATUKHA, U OBJAJCHHE HABBIKAMHU JIE€TyKTHBHBIX
paccyxnaenui. IIpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaKEHUs, CIIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIBHO-TpaUUE€CKON JTUHUU HAIIEJICHO HA TOJIyYEHHUE
OOy4YaroIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEMIEH MaTeMaTUYECKON MOJIENH
JUTSL ONTMCAHUS M UCCIEA0BaHMs Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u oduectBe. M3yueHue marepuana crocoOCTBYET PAa3BUTHIO Yy OOyYaroIuxcs
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIIBHBIE CPEACTBA A3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJHMYECKOT0, Ipa)uyecKkoro, BHOCUT BKIaJ B (HOPMUPOBAHHE
MPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPBI.

VYrinyOnéHHbIi KypcC anreopsl XapaKTepU3yeTCs U3Y4YECHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armapara M CBA3aHHBIX C HHM METOJIOB
pemieHuss 3amgad. AunreOpa SBISETCS A3BIKOM I ONUCaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MaTE€MAaTH4YeCKOro MoaenupoBanud. Ilpum
TOM CaMU OOBEKThl MAaTEMAaTUYECKUX YMO3AKIIOUEHHI W MPUHATHIE B airedpe
OpaBWja UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBaTh U JIOKa3bIBaTh CYXJACHUS, PA3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHMM M yyaT HX
npuMmeHeHuto. Tem cambpiM anreOpa 3aHUMAeT OJHO U3 BEIYIIMX MECT B
bopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00YUYarOIIUXCSl.

CornacHo yueOHOMY IIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COICpKaHUS:
«Uucna u BBIUKCIEHUS», «AJNTeOpanyecKue BBIPAKEHUS», «YPaBHEHUS U
HEPaBEHCTBA», « DYHKIIMM.

Ha uzyuenue yueOHOro Kypca «Anredpa» orBoautcs 408 yacoB: B 7 Kiacce
— 136 yacoB (4 vaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B HeAenwo), B 9
kiacce — 136 JacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Yucsia v BBIYMCIEHUS

Paunonanbsabeie uyucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PallMOHAJIBHBIMU YncaaMy. YuciioBas nmpsiMasi, MOJIyJIb YHCIIA.

CreneHp C HaTypaJgbHbIM TIOKa3aTeJleM M €€ CBOWCTBA. 3alKCh YHCIA B
JIECSITUYHOW MO3ULIMOHHON CUCTEME CUUCIICHUA.

Pemenne TekcToBBIX 3a7au apuMeTuuecKuM crocoboM. Pemienue 3amau u3
peajbHOM MpaKTUKU HA 4acTH, HA IpoOU, HA MPOIEHTHI, TPUMEHEHUE OTHOIICHUN
U TPOMNOpUUN MpU pEeUIeHUW 3aj]ad, pelIeHHe 3ajlad Ha JIBIXKEHHE, padoTy,
MOKYIIKH, HAJIOTH.

JlenmumocTs 1eabix uyncesl. CBOMCTBA JICIMMOCTH.

[IpocTeie m cocraBHble uucia. YErHple W Hedy€THblE uncna. [IpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nOE€IMMOCTA CYMMBI U
IIPOU3BEIACHUS LEIbIX YHCEII IIPU PEIIECHUH 3a]1a4 C IPAKTUYECKUM COJIEPKAHUEM.

Hanbonpiuit o01mmii 1enuTens 1 HauMeHblee o011ee KpaTHOE IBYX YHUCE.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. Apu(pMETHUECKHUE ONEpallui HaJl OCTaTKAMHU.

AaredpanvyecKue BbIPAKEHUSA

BreilpaxkeHne ¢ NEpPEeMEHHBIMUA. 3HAUYEHUE BBIPAKECHHUS C IEPEMEHHBIMM.
[IpencraBienne 3aBUCUMOCTH MEXAY BETUUMHAMU B BUE (OPMYJIbL.

ToxnectBo. ToxaecTBEHHbIE TPe0OPa30BaHUs ANreOpanueCKUX BhIPAKEHUH.
JloKa3aTenbCTBO TOXKIECTB.

Opnnowiensl. OqHOWIEH cTaHAAPTHOTO BUa. CTeneHb OJHOWICHA.

Muorounensl. MHoOroujieH cTaHaapTHOro Bujaa. CTEneHb MHOTO4WICHA.
CrnoxeHue, BbIYMTAHHE, YMHOXKEHHE U JeieHre MHorouieHoB. [IpeoOpa3oBanue
LIEJIOTO BBIpaXXEHUs B MHOTOWIEH. KOpHM MHOrO4JIEHA.

@opMyJibl COKPAIIEHHOTO YMHOKEHHS: KBaAPAaT CYMMbI M KBaJIpaT pa3HOCTU
JIBYX BBIpAXKEHUH, KyO0 CyMMBI U KyO pa3sHOCTH JBYX BBIpaXEHHH, Pa3HOCTh
KBaJIpaTOB JIBYX BBIP@XEHHUI, NPOU3BEACHUE PA3HOCTU U CYMMBI JIBYX
BBIPKEHUIA, CyMMa U pa3HOCTb KyOOB JIBYX BbIPaKEHHI.

PasnoxeHne MHOrouIeHa Ha MHOKUTENU. BbiHeceHne 0011ero MHOXKUTENS 3a
CKOOKH. MeTo 1 TpyIIUpOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHor. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUM
C OIHOW IIepeMEHHOW. PaBHOCWIIBHOCTh ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTU4YecKasi MOJENb PEAIbHOW CUTYaIINH.



JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW. UMCIO KOpHEW JIMHEMHOTO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInneliHOE ypaBHEHME, COEpKALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEMHOTO ypaBHEHHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToA pelIeHUs CUCTEMBbl JIMHEWHBIX YypaBHEHUH C JBYyMs
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusa. Cucrema JByX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHOM CUTYAIIMH.

DyHKIMHA

Koopaunara Touku Ha npssmou. UnciioBble NpOMEXKYTKH. PaccTosiaue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucreMa KoOpaMHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM Tu1ocKoCcTH. [IpuMepsl rpadukoB, 3agaHHbIX popMyaaMu. YreHue
rpauMKOB peanbHbIX 3aBUCUMOCTEH.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauunHamu. lloHartue QyHKOuu.
OyHKIUS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0nacTh
omnpejienieHuss U o6nacte 3HaueHW ¢GyHkuuu. CrnocoObl 3amaHus (QYyHKIUU.
I'paduk pynkunu. IloHaTrus MakcuMyma U MUHUMYyMa, BO3pacTaHusl U yObIBaHUS
Ha MIPUMEPAxX PEaNbHBIX 3aBUCUMOCTEMN.

JIuneininas Qynkuus, e€ cBoictBa. ['padux nuneitHoM (QyHkuuu. I['padux
GyHkuuu y = |x|. Kycouno-3ananubie GyHKIIHH.

8 KVIACC

Yucaa v BBIYMCICHUA

KBaaparHbie KOpHU. Apu(MeTHUECKHUI KBaApaTHBI KOPEHb U €r0 CBOMCTBA.
[TonsiTue wuppanroHanbHOrO uMcia. JleHCTBUS C HPPANMOHAIBHBIMU YHUCIAMH.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY YKciamMu. CpaBHEHNE HPPALHMOHAIBHBIX
qucel.

IIpencraBienuss O pacIIMPEHUSAX YHUCIOBBIX MHOXKECTB. MHOXecTBa
HAaTypaJIbHBIX, LEbIX, PALMOHAIBHBIX, JEUCTBUTENBHBIX uHncel. (CpaBHEHUE
yucell. YucaoBble IPOMEXKYTKH.

HevictBust ¢ ocrtatkamu. OctaTku cteneHei. lIpuMeHeHHe OCTaTKOB K
PELICHNIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.

Pasmeppl 0OBEKTOB OKpYXAlOUIEr0 MHpa, JIUTEIBHOCTh IPOIECCOB B
OKpyaroueM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AsredpanvyecKue BbIPpAKEHUA

AnreOpandeckas apoOb. JlomycTuMble 3HAUYE€HUS TEPEMEHHBIX B APOOHO-
paIMOHAIBHBIX  BBIpakKeHUsIX. (OCHOBHOE CBOMCTBO anreOpandeckoil apoOwu.



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHE U JEJICHUE anreOpamdeckux JIpoOeH.
Brinenenwe menoit gactu anredOpandeckoit 1poomu.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3oBaHus
PalMOHAJIBHBIX BBIPAXKEHUMU.

JonycTuMble 3HAaY€HUs] TEPEMEHHBIX B  BBIPAKEHUAX, COJEPIKALIUX
apudmeTrnyeckue KBaApaTHble KOpHH. ToOXJeCTBEHHblE MpeoOpa3oBaHuUs
BBIPKEHHI, COIEpKAIINX apu(PMETUYECKHE KBAPATHBIE KOPHH.

Cremenb cC 1enbIM MOKazaTeneM U e€ cBoicTBa. [IpeoOpazoBanue
BBIPAKEHUM, COAEPKAIINX CTECTICHHU.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpHEW KBAAPATHOTO YpPABHEHWS.
KosmmuecTBO neNCTBUTENBHBIX KOPHEN KBAJIPATHOTO ypaBHEHUs. Teopema Buera.
VYpaBHeHUs, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJIPaTHBIM
ypaBHeHUsAM. KBagpaTtHoe ypaBHEHHUE C TapaMeTpoM. PenieHne TeEKCTOBBIX 3a4a4 C
MOMOILBIO KBAJIPAaTHBIX YPABHEHHI.

HpoOHo-pannoHanbHble  ypaBHEHHs. PelieHue  IpoOHO-paIlMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IOMOIIBIO JPOOHO-pAIMOHAIBHBIX
ypaBHeHUH. ['padmueckast HHTEpIIpeTaIisl YpaBHEHHM ¢ IBYMs TIEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOKCTBA YMCIIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nnepemenHoii. CTporue u HeCTporue HepaBeHcTBa. CloKeHue
M YMHOXECHHME YHUCJIOBBIX HEpaBeHCTB. OILICHMBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pelIeHMH HEPABEeHCTBA C OJHOW MEPEMEHHOM. MHOXKECTBO
pEIIECHU HepaBEHCTBA. PaBHOCHWIIBHBIC HEPABEHCTBA.

JIuHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Penienne NTMHENHBIX HEPABEHCTB C OTHOW NepeMeHHON. CHCTEMBI M COBOKYITHOCTH
JIVMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemieHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OJHOM ITIEPEMEHHOM.

DOyHKIUU

OO6usacTh onpeaeneHuss 1 MHOXKECTBO 3HaueHU (pyHkunu. CrocoObl 3a1aHus
bynkuunid. ['padux Gynkunu. Urenue coiicTB pyHkumu 1o e€ rpaduxy. [Ipumepsr
rpadukoB GYHKINMA, OTPAXKAIOIIUX PEeaTbHBIE MPOIECCHI.

Jluneinas Qynkrusa. DyYHKIUU, OMHUCHIBAIOIIME TPIMYHO U OOpaTHYIO
MPONOPIIMOHANIBHBIE 3aBUCUMOCTH, UX IpaduKH.

Oynkupn y = kx, y=kx +b, y=k/x, y = x3, y =Vx, y = |X| m ux cBoiicTaa.
Kycouno-3anannsie GpyHKINN.

9 KIIACC

Yuciaa v BLIYUCJICHUSA



Kopenp n-i1 cremenn u ero cBoicTtBa. CTeneHb C pPAaLMOHAIBHBIM
IIOKAa3aTelIeM U €€ CBOMCTBA.

AJireOpanyeckue BbIpaKeHUs

ToxnaecTBeHHbIE NpeoOpa30BaHUs BBIPAKEHUN, COAEPXKAIIUX KOPEHb n-U
creneHu. ToxaecTBEHHbIE MPeoOpa30BaHUs BBIPAKEHUM, COIEPIKALUX CTENEHD C
palMOHAIBHBIM [TOKA3aTEIIEM.

KBagpatueii TpéxuneH. KopHum kBampatHoro tpéxunena. Pasnoxxenue
KBaJPaTHOTO TPEXWICHA HA TMHENHBIE MHOXKUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBanpartHsle ypaBHeHUs. [Ipumepsl NpUMEHEHUI METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHuii, 3aMEHBbl TMEPEMEHHOHM, TpaUuecKoro MeToJa NpU PpEeIICHUU
ypaBHEHU 3-ii U 4-1 CTENEeHEe.

Pemenne npoOHO-palOHAIbHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHHH C ABYyMsI IEPEMEHHBIMU. Penienue npocrenmux
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pELICHHs] CUCTEMbl HEJIMHEHHBIX ypaBHEHHMU ¢ JByMsl nepeMeHHbIMU. Cucrema
JIBYX HEJIMHEWHBIX YPAaBHEHUM C JABYMsS NEPEMEHHBIMH KaK MOJEIb PEeajbHOU
CUTYaIINH.

Uucnossle HepaBeHCTBA. PellleHne JTMHENHBIX HEPaBEHCTB. /[oka3aTesbcTBO
HEPaBEHCTB.

KBanparHeie HepaBEeHCTBA € OJHOM MNEpPEeMEHHOW. PemieHne KBaapaTHBIX
HEPAaBEHCTB Irpa)MueCKUM METOJOM U METOJIOM MHTEpPBajOoB. MeTon MHTEpBaIOB
JUISl pallMOHAIBHBIX HEPABEHCTB. IIpocTrelinme HepaBeHCTBA C TapAMETPOM.

Pemenune TeKCTOBBIX 3a/1a4 ¢ IOMOILBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHcTBO ¢ 11ByMs IepeMeHHbIMH. PellleHne HepaBEeHCTBa C JIBYMs
nepemMeHHbIMU. CHCTeMbl HEPAaBEHCTB C JBYMs MEpPEeMEHHbIMU. | 'paduyeckuit
METOJI pELIEHUS] CUCTEM HEPABEHCTB C ABYMSI IEPEMEHHBIMH.

DOyHKUIMHA

Oyuknusa.  CpoiictBa  (QyHKUMI:  Hyldd  (QYHKIUH,  [POMEXYTKH
3HAKOMNOCTOSIHCTBA (DYHKI[MU, TIPOMEKYTKM BO3pACTaHUsI M YObIBaHUS (PYHKIUWU,
YETHBIE U HEYETHBIE (PYHKIMHU, HAMOOJIbIIIEE U HAUMEHbILIEE 3HAUCHUS (PYHKIUU.

KBagpatnunass ¢ynkaus u e€ cBoicTBa. Mcmonb3oBaHHe CBOWMCTB
KBaJpaTuyHOW  GyHKIMM 17 pemienust  3amad.  [loctpoenme  rpaduka
kBaapatnyHot ¢yHkuuu. Ilonoxkenue rpaduka KBaapaTUUHOW (PYHKUUUA B
3aBHCHMOCTH OT e& kod(urmentos. I'pabuxu GyHkimit y =ax2, y = a(x —m)° u y
= a(x —m)’ +n. IToctpoenne rpadhuKoB GyHKIHIT ¢ HOMOIIBIO TPEoOpa30OBaHHUil,

Jpo6uo-nuueiinas Gyuknus. MccnenoBanue QyHKIMA.

DyHKIWs y = X" ¢ HATYPAILHBIM MOKa3aTesaeM n u e€ rpadux.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IIPOTPECCH U



[Tonsitue uwcioBOM TocIenoBaTeNbHOCTH. KoOHEuHBIE W OECKOHEUYHBIC
nocjaeAoBaTeabHOCTH.  OrpaHuyeHHass  MOCJIENIOBATENbHOCTh.  MOHOTOHHO
Bo3pacratomas  (yObIBaromiasi)  mociieqoBaTebHOCTE.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ TOMOIIBI0 (HOPMYIIBI 7-TO
YJIeHa, pEeKyPPEHTHBIN.

Apudmernueckas W reomeTpuueckas mnporpeccun. CBOWCTBa UJICHOB
apu(PMETHIECKON © TeoMeTpudeckoil mporpeccuit. Dopmynsl 7n-TO  dieHa
apu(pMeTHYecKoil u reomeTpuueckor mnporpeccuil. dopmynbl CyMMBbI TEPBBIX 71
YJICHOB apu(PMETHUYECKOM M T€OMETPUUECKOM Mporpeccuil. 3alayu Ha MPOIICHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBieHne O CXOAUMOCTH IOCIEIOBATEIBHOCTH, O CYMMHUPOBAHUU
OEeCKOHEYHO yObIBAIOIIECH reOMETPHUUECKON MPOTPECCHH.

Meron matematuueckon nHaykuuu. [Ipocrenmme npumepsl.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YUYEEHOI'O
KYPCA «AJTEBPA» HA YIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K TMPOUNUIOMY W HACTOSALIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB M POCCUHCKONM MAaTEMaTHYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHUI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEN IpakIaHWHA U pean3alii ero
opaB, MpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKHUX MPOOIEM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAyKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUS

YCTAaHOBKOM HAa aKTHBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3aaad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BA)XHOCTH MAaTEMaTUYECKOIO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIHON MNpodeccHOHaIbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M 3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTEl HAYYHOTO MO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UelI0BEUYECKOi
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JJI1 PA3BUTHUS LMBHINA3ALMH,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHUKH U MAaTeMaTUYECKOW KyJIbTypOoW Kak CpeJCTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH HCCIIEIOBATEIBCKOMN NE€ATEIbHOCTH;

6) ¢pusnueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAIBHOIO 0J1ATONOy YU :



TOTOBHOCTBIO TNPUMEHSITh MATEMATUYECKUE 3HAHUS B HMHTEpPECax CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  THUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, peErysapHas Quznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PpeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IIpaBa JPyroro 4ejaoBeka;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIlel cpenapl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TMOCJIEACTBUM ISl OKPYXAIOUIEH Cpelbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHuUs;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCIIC
YMEHHUE YUYUTHCS Yy JIPYTUX JIOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMbBITA JIPYTHUX;

HEO0OXOIMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHSATHSI, TUTIOTE3bI 00 00BEKTAX M SBJICHHUSIX, B TOM YHCIIC paHEe HEHU3BECTHBIX,
OCO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC pEIICHUs W JeWCTBHUA, (OPMYJIMPOBATh U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CcBOEHHS MPOrpaMMbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
o01iero 06pa3zoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJabTaThl, XapaKTepU3yIOIIHeCs OBJIAJICHUEM YHUBEPCAITbHBIMU
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHUBEPCAIbHBIMH  KOMMYHUKATUBHBIMU
JIEHCTBUSIMHU M YHUBEPCATBLHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
ba3oBble JJornueckune aAeiicTBUA:

BBISIBIIATH M XApPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXIy TMOHATHSAMHU, (HOPMYJIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAHUS JIJIs1 000OIIESHHS M CPAaBHEHHSI, KpUTEPUHU ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (GOPMYyIHMpPOBaTh U  NPeoOpa3oBBIBATH  CYXKJICHUS:
YTBEPAUTEIBHBIE U OTPUIATEbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (akrax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHUKH, JCAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIOUEHUH TI0 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJAUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTHUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOJAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJI MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEIICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareabckue 1elCTBUS:

UCIIONb30BaTh BOMPOCHI KakK HCCIEAOBATEIbCKUNA WHCTPYMEHT TO3HAHWS,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHEe,  MpoOieMmy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE M JlaHHO€, (hOpMUPOBATh THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UIINIO, MHEHUE;

OPOBOJAUTH IO CAMOCTOSITENIBHO COCTABJICHHOMY IIJIaHy OKCIIEPHUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOTO OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENLHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUSA, OKCIIEPUMEHTa,  OLIEHUBATh
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJAOB U 0000IIECHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHUE TIPOIECCa, a TakKXKE BBIIBUTATH
MPEATNOJI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTH HWHGOPMANWH, JaHHBIX,
HEOOXOUMBIX JIJISl peIIeHUs 3a1a4H;

BBIOMpATh, aHATU3UPOBATH, CHUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (JOPM IIPEICTABIICHNUS,

BbIOMpaTh (popMy mpenactaBieHUss UHGOPMAIMUM W WLIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHOU TpaduKoi 1 UX KOMOWHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(OPMAIUU IO KPUTEPUSIM, TPEITIOKEHHBIM WK
c(OpMyIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS



BOCIIPUHUMATH U (OPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEeIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PECHHUS B
YCTHBIX W TMCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJYy PEUICHUsS 3a/Jaud,
KOMMEHTHPOBATh TIOTYYCHHBIN pe3yibTar;

B X0j¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXICHUS C CYXKICHUSIMH JPYTUX YYaCTHUKOB
uanora, oOHapy)KUBaTh pa3jIMude W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
(dbopMyITUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

NPEJICTABISITh Pe3yIbTaThl PEIICHUS 3a/1adM, SKCIICPUMEHTA, UCCIICOBAHMUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C y4ETOM 3aaad
MIPE3EHTAIUN U 0COOEHHOCTEH ayuTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOM
paboThl MpU pEIICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOW JEeATEIBHOCTH, TUIAHUPOBATH OPTAHHW3AIIMI0 COBMECTHOW palOTHI,
pacnpenemnsaTh BUIbI padOT, JOTOBapHBATHCS, OOCYKIATh MPOIECC W pPe3yJbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHHsl, OOMEH MHEHUH,
«MO3TOBbIE IITYpMb» W UWHBIE); BBINOJHATh CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaHIbI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIaJa B OOMmUA pe3yiabTaT 10
KpUTEpHsM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JIsl PEIICHUS B JKM3HEHHBIX U yUEOHBIX CUTYalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX [TOAX0AAX MPUHATHS PEIICHUN (MHAMBUAYAJIBHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pEelIeHUs 3aJaud (UJId €ro
4acTh), BBIOMpaTh CHOCOO pelleHHs ¢ YYETOM HMEIOMIMXCA PECYpcoB H
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelIeHui ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLIMOHAJbHBIM HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMNPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHBALIMH U peIIeKCUH;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUU 3a7a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaNJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABICHHON I€IH U
YCIOBUSIM, OOBSACHATH MPUUUHBI JOCTHKEHHS WM HETOCTHXKEHUS LIEeTH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTBITY;

BBIPAXaTh AMOLUHU NPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PAaKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUs 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIty oOyueHus B 7 kj1acce 0OyJaromuics MOTYYUT CIASAYIONINE MPEeIMETHBIC
pe3yJIbTaTHI:

Yucsia v BbIYMCIEHUS

ParmmmonansHbBIE UnCHa.

[lepexoauth OT omHOM (OPMBI 3aMMKMCH YUCEN K JAPYyroi (mpeoOpa3oBhHIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO ACCATUUHYIO IPOOB).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYpPaJbHBIX YHUCEII, MHOXKECTBA LIEJIbIX
Yyucelsl, MHOXXECTBAa pallMOHAJIBHBIX 4YHUCEI MNpPHU pPEUIEHWU 3a/ad, MPOBEIACHUU
pacCcy)IeHUI U JOKa3aTEIbCTB.

[TornmaTh U OOBACHATH CMBICI MO3UITMOHHOMN 3alMCH HATYPAIBHOTO YHUCIIA.

CpaBHUBATH U YIOPSAIOUYMBATH PAllMOHAIILHBIC YUCIIA.

BreinonHaTh, coueras YCTHbIE U NMHUCHbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C pallMOHATBLHBIMU YUCJIaMH, UCIIOIb30BaTh CBOMCTBA YHCEI U MPaBUIIa
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BbINONHATH 1EMCTBUS CO CTETIEHSIMU C HATYPAJIbHBIMU IMOKA3aTEIISIMHU.

HaxoauTh 3Ha4YeHUs YUCIOBBIX BBIPAKEHUN, COAEpKAIIUX pPaIMOHAIbHBIC
Yyucia M CTENEHU C HATypaJIbHBIM IIOKa3aTesieM, NPUMEHATh pPa3HOOOpa3HbIe
CIIOCOOBI ¥ TPUEMBI BBIUKCIICHUS, COCTABIIATh U OIEHUBATH YHCIIOBBIC BHIPAKCHHUS
MIPY PEIICHUHU PAKTUYECKUX 3a7a4 U 33/1a4 U3 JPYTUX YYCOHBIX MPEIMETOB.

OkpyryisiTh  4YMclia C 33JaHHOW TOYHOCTBIO, a TaKXe IO CMBICIY
MPAaKTUYECKONM CHUTyallud, BBIMNOJHATh, MPUKUIKY U OIEHKY pe3ysibTaTa
BBIYMCJIEHUW, OLICHKY 3HAYEHWW YHCIIOBBIX BBIPAXKEHHM, B TOM YHUCJIE IMpHU
pELIEHNU MPAKTUYECKUX 3a]adu.

Pemate TekcTOBBIE 3amauu  apuPMETHUECKHUM CIOCOOOM, HCIOIB30BaTh
TaOJUIBI, CXEMbI, YEpPTEeXH, JPyrue CpeACTBa NPEACTaBICHUS JaHHBIX MpHU
pelieHun 3aaad.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3aJa4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPONOPILHOHAIBHOCTHIO BEJIMYHMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pEe3yAbTaThl PEIICHHS 3a7a4 ¢ y4€TOM OTPAHMYEHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.



J1eIMMOCTb.

Jloka3pIBaTh U NPUMEHSTH MPU PELICHUH 3a]1a4 IPU3HAKU JITMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3Haku AETUMOCTH CYMMBbI ¥ IPOU3BEICHUS LIETIBIX YHCEIL.

PacknaapiBaTh HA MHOKUTENIN HATYPaAJIbHbBIE YUCIIA.

CBoOOMHO omepupoBaTh MOHITHAMHU: UYETHOE YHCIO, HEUYETHOE YHUCIO,
B3aHMHO ITPOCTHIE YUCIIA.

Haxonute HamOOIBIIMI OOIMMNA JETUTEIh U HaUMEHBIIEe 00IIee KpaTHOE
YUCEJ U UCIIOJIB30BATh UX MPU PEUICHUH 3a1a4, IPUMEHATh AITOpUTM EBKIHaA.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOIYJIIO, NPUMEHATh CBOWMCTBA
CpPaBHEHMI1 IO MOJTYJIIO.

AuredOpanveckue BbIPAKECHUS

BripaxxeHust ¢ nepeMeHHbIMU.

Hcnonb3oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSTH
e€ B Ipoliecce OCBOCHHS Y4eOHOT0 MaTepurara.

HaxoauTh 3HaueHus OYKBEHHBIX BBIpQXCHUW MpPHU 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

HUcnonb30BaTh  MOHSATHE  TOXAECTBA,  BBINOJHATH  TOXICCTBECHHBIC
npeo0pa30oBaHus BHIPAXKEHUM, TOKA3bIBATh TOXKICCTBA.

MHoOrouneHsl.

Breimonuate  mpeoOpa3oBaHus — IEJOTO  BBIPAXEHHUS B MHOTOWICH
MPUBEJICHUEM MTOAOOHBIX CIaraéMbIX, PaCKphITUEM CKOOOK.

BolinonHsTh efcTBUs (CI0KEHNE, BRIUUTAHUE, YMHOXKEHUE) C OJTHOWICHAMHU
¥ C MHOTOWICHAMH, TPUMEHSITH (POPMYJIBI COKPAIEHHOTO YMHOKEHUS (KBaJpaT U
KyO CyMMBbI, KBaJipaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHUCJIE JJIsl YIIPOIIIEHUS BBIUMCICHUM.

OcCylmecTBIsATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEINW C ITOMOILBIO
BBIHECEHUS 3a CKOOKM OOIIEr0 MHOXKHTEJS, TPYNIUPOBKH CJIaraeMbIX, MPUMEHSIS
(bopMyIIbl COKPAIIEHHOTO YMHOXKEHHUSI.

[IpuMeHsTh peoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUST Pa3IMYHbIX 3a7a4
13 MAaTE€MaTUKH, CMEXHBIX TPEAMETOB, U3 PEATHLHOMN MTPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypaJdbHBIMU TOKa3aTEIsIMH IS
npeoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NPUMEHss IPAaBUJIA
repexoia OT UCXOIHOTO YPABHEHUSI K PABHOCUIILHOMY eMy. [IpoBepsTh, sBIisieTCs
JIM YHCJIO KOPHEM YPABHEHUS.

[TogOupaTe npuUMepsl Map 4YWCEN, SBISIONIMXCS PEIICHHEM JHUHEHHOTO
YPaBHEHHUS C ABYMsI IEPEMEHHBIMU.



CTpouTh B KOOPAMHATHOW TIJIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C
JIBYMsI TIEPEMEHHBIMH, MOJIb3YACh TpadUKOM, MPHUBOIUTH NPUMEPHI PEIICHUS
YpaBHEHHUS.

Pemate cucTeMsl IByX JIMHEWHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMHU, B TOM
quciie rpadu4ecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YpPaBHEHUH TIO YCJOBHUIO 3a/Jaud, HWHTEPHPETUPOBAaTH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥l IIOJIy4ECHHBIN Pe3yJIbTaT.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N300paxaTh Ha KOOPAUHATHON MPSIMON TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KU, MHTEPBAJIbI, 3AMCHIBATh YACIOBBIE IPOMEKYTKH Ha
aJreOpanvdeckoM sI3bIKeE.

OtmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaM.

OyHKIWH.

Crtpoutb rpaduKu JTUHEHHBIX (PYHKIIHIA.

OnuceiBaTh C TMOMOIIbIO (YHKUMUKA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOMMOCTD,
IPOU3BOJUTENIBHOCTb, BpEMS, 00bEM pabOTHI.

Haxonuth 3HaueHHne (PyHKIIMHU MO 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MPEeACTABICHHS W aHaIW3a MH(OpManuw,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPaPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEHN.

Hcnonb3oBaTh CBOMCTBA (YHKIMWA g aHaiu3a TpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynIH (DYHKIMM, NPOMEXKYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
IIPOMEKYTKHA BO3pacTaHusi U yObIBaHMS (DYHKIIMHM, HAuOOJIbLIEE MU HAWMEHbILIEE
3HauYeHUs PYHKITHN).

Hcnonp3oBathk rpaduku A UCCIEA0BaHUS MPOLIECCOB U 3aBUCUMOCTEH, IIpU
pELIeHUH 3a7a4 U3 IPYTuX y4eOHBIX MPEJAMETOB U PEATbHOU KU3HH.

K xonIiry oO0yduenus B 8 kj1acce 00yJarommiics MOTYYUT CIASTYIONINE MPESIMETHBIC
pE3YJIbTATHI:
Yucjaa 1 BLIYUCJIEHUA
HppaunonanpHble YnCIIa.
[loHumMaTh W HCIOJAB30BaTh IPEACTABICHHUS O PACHIUPEHUH YHUCIIOBBIX
MHOKECTB.
CB00OOHO OIEepHUPOBATh MOHATHUIMU: KBaJIPATHBIA KOPEHb, apU(PMETHUCCKUN
KBAJPaTHBIM KOPEHb, UPPALMOHAIIBHOE YUCIIO, HAXOAWUTh, OLICHUBATh KBAJPAaTHbIC
KOpPHHU, HCTIOJIb3Ysl pu HEOOXOINUMOCTH KaJIbKYJIATOD, BBINOJIHSTh



npeoOpa3oBaHusl BBIPAKEHUHN, CONEPIKALIUX KBAJpaTHbIE KOPHHU, HCHOIb3Ys
CBOMCTBA KOPHEMU.

Hcnonp30BaTh HadajabHBIE IPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YuCcel JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYMCICHUH, U300paxaTh JIeWCTBUTEIIbHbIE
4yycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

Hcrnonb30BaTh 3anmucu OOJIBIIMX M MaJIbIX YUCEN C MOMOILBIO JECATHYHBIX
npobeit m crenenerd yucna 10, 3anuchbIBaTh M OKPYIVIATh YHCIOBBIE 3HAYEHUS
pealbHBIX BEJIMYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPECHUI.

J1emuMocCTb.

CBoOOMHO oOmepupoBaTh TMOHSATUEM OCTaTKa IO MOJYJIIO, TNPUMEHSThH
CBOMCTBA CPaBHEHMU 110 MOJYJIIO, HAXOJUTh OCTATKA CYMMBI U IPOU3BEIACHUS 110
JAHHOMY MOAYJIIO.

AaredpanvyecKue BbIPpAKEHUSA

JpoOHO-pallnOHAIbHBIE BHIPAYKEHUSI.

Haxonute AOMyCTUMBbIE 3HAYEHUS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUSAX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PallMOHAILHON IPOOH.

BrinonHaTe npuBeneHue anredpandyeckux podei K o0IieMy 3HaMEHaTeNto,
CJI0’)KEHHE, YMHOKEHHUE, JeJIeHUE anreOpanueckux apo0ei.

BBINTONHATB TOXKAECTBEHHBIE MPEOOPA30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[IpumeHsTh npeoOpa3oBaHusl BEIPAXKEHHUM JIs pEIICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTEeMaTUKU, CMEXHBIX IIPEIMETOB, U3 PEAIBHOU MPAKTUKHU.

CreneHu.

[IpyMeHATH TOHATHE CTENEHHM C LEJNbIM II0Ka3aTeJIeM, BBIINOJIHATh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPIKAIUX CTENEHH C LIETbIM MOKa3aTesIeM.

HppanmoHanbHbIE BEIPAKEHUS.

Haxoaute nonycrumele 3Ha4€HNS IEPEMEHHBIX B BBIPAXKECHUX, COAEPIKALLIMX
apu(meTnyecKkue KBaJpaTHble KOPHHU.

BoInonHATh MpeoOpa3oBaHUsl UPPALMOHANIBHBIX BBIPAKEHUN, HUCHOJIB3YS
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

Pemate kBajpaTHbIE ypaBHEHUS.

Pematb 1poOHO-paliMoOHaNbHBIE YPaBHEHHUS.

Pemlarb nuHEWHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPAaBHEHUH C ITapamMeTpaMHu.

[IpoBoauTh HCCENOBaHNS YPAaBHEHUM U CUCTEM YPAaBHEHHH, B TOM YHUCIIE C
OpPUMEHEHHEM TrpapuuecKuX MpeAcTaBlieHud (ycTaHaBIWMBaTh, HMEET JIU
YPAaBHEHME WM CUCTEMA YPAaBHEHHUU PEIICHUSA, €CIIM HMEET, TO CKOJIbKO, W
npouee).



[lepexoauTts OT cimoBecHOW (OPMYIHMPOBKH 3a1a4du K €€ anrebpandeckoin
MOJEIM C TIOMOIIbIO COCTaBJICHHSI YpPaBHEHHMS WM CHUCTEMbl ypaBHEHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a]Ia4M MOJIYYCHHBIN pe3yNbTaT.

[TpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB U CpPAaBHEHUS, OLIEHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OAHOM NEPEMEHHOM M UX CHUCTEMBI, JaBaTh
rpauyuecKkyr0 WILITIOCTPAIIMI0 MHOXECTBA pEIICHUH HEPaBEHCTBA, CUCTEMBI
HEPaBEHCTB.

DOyHKUIMHA

[TonuMaThe ¥ MCHONB30BaTh (PYHKIMOHAIBHBIE MOHATHUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUEHMs), ONPENENATh 3HAUCHHE (PYHKIMM IO 3HAYCHHIO
apryMeHTa, OIpeIeTsITh CBOMCTBA QYHKIUH 110 €€ rpaduKy.

Crpouts rpaduxu QyHKIUN , OMUCHIBATH CBOWCTBA YMCIOBON (DYHKIIUHU IO
e€ rpaduky.

K xoHIity oOyueHust B 9 ki1acce oOy4aromuiics MOIyYUT CIAETYIONIME MPEIMETHBIC
PE3yIBTaTHI:

Yucaa v BBIYMCICHUA

CB0OOOJHO oOmEepUpoBaTh MNOHATUSIMM: KOPEHb n-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [IOKA3aTeJIeM, HAXOAUTh KOPEHb H-U CTENEHU, CTENEHb C
palMOHAIBHBIM IIOKA3aTEJNEeM, MCIOJb3yd MNpPU HEOOXOJUMOCTH KaJIbKYJISTOP,
IIPUMEHSTH CBOMCTBA KOPHS 11-1 CTEIIEHU, CTEIIEHU C PALMOHAIbHBIM II0OKA3aTEIIEM.

Hcnonp30BaTh MOHATUE MHOXKECTBA JCHCTBUTENBHBIX UYUCEI IPU PELICHUU
3a/1a4, IPOBEACHNUN PACCYKICHUN U TOKA3aTEIbCTB.

CpaBHUBAaTL M  YNOPSAJOYMBATH JIEUCTBUTEIBHBIE 4YHUCJIA, OKPYIJIATH
JEWCTBUTEIBHBIE YUCIA, BBINOJIHATh NPUKHUJIKY PE3YJbTaTa BBIYUCICHHM, OLIEHKY
YU CIIOBBIX BBIPAKECHUMU.

AJiredpanyeckue BbIPpaKeHUS

CBOOOIHO oOMNEepUpOBaTh MOHATUEM KBAAPATHOTO TPEXUJIEHA, HAXOAUTH
KOPHM KBaJpaTHOI'O TPEXWICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA JTUHEWHBIE MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

Pewars JIMHEMHBIE U KBAaJApPATHBIC YPABHEHMS, YPaBHEHUSA, CBOISILIMECH K
HUM, IPOOHO-pAIlMOHAIIbHBIEC YPABHEHHS.

Pemrats HECOKHBIE KBapaTHBIE YPABHEHUS C TAPAMETPOM.

Pemars nMHEVHBbIE HEPABEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPaBEHCTB Ha YHCIIOBOM MpPSIMOMH,
3aIMCBhIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucrtemel ABYX JIMHEHHBIX YPAaBHEHUH C JABYMsI IIEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTe HeCOKHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C ITAPAMETPOM.



[TpuMeHsTh METO/IbI PaBHOCUIIBHBIX MpeoOpa3oBaHUil, 3aMEHbI IIEPEMEHHOM,
rpaduueckoro MeToa Mpu perieHny ypaBHeHU! 3-i u 4-i cTeneHei.

PemaTte cucTeMBbl JMHEHHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBaJpPaTHOE HEPAaBEHCTBO, M300pa)xkaTh pEIICHHUE CHUCTEMBbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alIMChIBATh PELICHUE C TOMOIIBI0 CHUMBOJIOB.

PemaTe ypaBHEHHUS, HEpPABEHCTBA W HUX CHUCTEMBI, B TOM 4YHUCJIE C
OrpaHUYECHMSIMH, HAIPUMED, B LEJbIX YHACTAX.

[IpoBouTh MccneaOBaHUS YPABHEHHU M CUCTEM yYpaBHEHHM, B TOM YHUCIE C
npuUMEHEHuEeM Tpaduueckux TMpeAcTaBlieHuid (ycTaHABIMBaTh, WMEET JU
ypaBHEHUE WM CHUCTEMa YPAaBHEHHM pEIICHMs, €CIM HUMEET, TO CKOJBKO, U
npouee).

PemaTe TeKCTOBBIE 3amadyuM aiareOpamdeckKuM CIOCOOOM C  TTOMOIIBIO
COCTABJICHHsI YPAaBHEHUI, HEPABEHCTB, UX CUCTEM.

Hcrnonb30BaTh ypaBHEHHUS, HEPABEHCTBA M UX CHUCTEMBI JUISl COCTABIICHHUS
MAaTEMATUYECKOW MOJIEI PEATbHOM CHUTyallud WIM NPUKIAJAHON 3a7ayH,
WHTEPHPETUPOBATH NOJYUYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YuciioBble MOCAEA0BATEIHLHOCTH H IPOTPeCcCH U

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YHKUUSA, Tpapuk
byHKUIMK, TpsMas MOPONOPIMOHATIBHOCTh, JIMHEWHass GYyHKIUS, oOpaTHas
MPONOPLUOHANIBHOCTD, Mapadosia, rurnepooia, KyCoOuHo-3aAaHHas PyHKIUS.

HccnenoBarh QpyHKIMIO 10 €€ TpaduKy, yCTaHABIMBATh CBOMCTBA (DYHKIIMIL:
00JacTh ONPENENIECHUs], MHOXKECTBO 3HAUYEHUN, HYIM (QYHKIUH, MPOMEKYTKH
3HAKOIIOCTOSIHCTBA, TPOMEXYTKHM BO3pacTaHusi M YObIBaHMSA, 4YETHOCTh U
HEYETHOCTb, HAaUOOJIbIlIEE U HAMMEHbIIIEE 3HAYSHHSI, ACUMIITOTHI.

Pacno3naBaTh KBajpaTHuyHyt0 (QYHKIHIO 110 (Gopmysie, TPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX (DYHKIMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

Omnpenensts MojiokeHue rpaduka KBaJpaTUUYHON (PYHKIMHM B 3aBUCUMOCTH
oT ¢ K03 (PHUITUEHTOB.

Crpoutrb rpaduk KBagpaTHUYHOH  (YHKUMH, ONHUCHIBATH  CBOWCTBA
KBaJpaTUYHON PYHKIMU 1O €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHOW (PYHKIIMU JIJI pEUISHUS 3a]1a4.

Ha npumepe kBaapatuyHoit GyHKIMM cTpouTh rpaduk Gyukmuu y =af(kx +
b) + ¢ ¢ moMotIbio IpeoOpa3zoBanuii rpaduka GyHKIHH y=f{x).

WnmocTpupoBaTh € MOMOIIBIO TIpaduka peaibHYl0 3aBUCUMOCTb WM
MPOLIECC M0 UX XapAKTEPUCTUKAM.

ApupmMernyeckass ¥ reoMeTpUYECKasi MPOrpeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MOCIEAOBATEIBLHOCTD, apupMeTHIeCcKas
Y TEOMETPUYECKAsl TPOTrPECCHH.



3amaBaTh TOCJENOBATEIBLHOCTH PAa3HBIMH CIIOCOOAMH: OIMKCATEIBHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (DOPMYJTBI 71-TO WICHA, PEKYPPEHTHBIM.

BBITIONHITS  BBIYMCIICHHWSI C  HCIOJAB30BaHWEM (OpPMYJT n-TO  dJieHa
apu(pMEeTHIECKON U TEOMETPUUYECKOM MPOTPECCHiA, CYMMBI TIEPBBIX 71 YJICHOB.

N300paxaTh WICHBI IOCIEIOBATEILHOCTY TOYKAMH Ha KOOPIWHATHOU
TUIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMH ITOCJIEIOBATEILHOCTSIMHU, B TOM
qHCIie 3a/a4U U3 PEATbHOHN JKU3HH (C MCIOJIb30BaHUEM KaJbKyJIATOPa, IMU(PPOBBIX
TEXHOJIOTHH).

Pacrio3HaBaTh W TPUBOJAUTH TPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCIIEZIOBATEIbHOCTEH,  OTPAaHMYEHHBIX  MOCIENIOBATEIbHOCTEH, MOHOTOHHO
BO3pacTarolux (yObIBAIONIUX ) MOCIEI0BATEIbHOCTEH.

HMeTh nipeAcTaBieHHe O CXOJMMOCTH MOCIE0BATEIbHOCTH, YMETh HAXOAUTh
CYMMY O€CKOHEYHO yOBIBaIOIIEeH reOMETPUUYECKOM MPOTrPECCUU.

[IpuMeHATh METOT MaTEMAaTHIECCKOW MHTYKIIUH TIPU PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
No /it HanmeHnoBaHMe pa3aeioB U TeM Kontponssre  MpakTieckie (uudposBbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes:
| UNCJIA U BBIUNCJIEHUA. 1 |
PanmonaneHbie yncina (IOBTOpeHUE)
) OVYHKUMU. KoopauHatel u 17 |
rpaduxu. OyHKIUu
3 AJITEBPAMYECKUE BBIPAKEHU . 7
Bripaxkenus ¢ nepeMeHHBIMU
4 YPABHEHI/I{[ N CUCTEMBI 10 |
YPABHEHMWMU. JIunelinbie ypaBHEHUs
5 UNCJIA U BBIUUCJIEHUS. Crenens ¢ 6
HaTypaJbHBIM TTOKa3aTelieM
6 AJITEBPAMYECKUE BBIPAKEHU . 2 |
MHorouseHsl
7 AJITEBPAMYECKUE BBIPAXXEHU . 14 |
DopMyIIbl COKPAIIEHHOTO YMHOKEHUS
8 UNCJIA U BBIUUCJIEHUS. lenumocTs 10
9 OYHKUUWU. JIuneiinas yHKIusA 16 1
YPABHEHUA U CUCTEMbBI
10 YPABHEHUWU. CucteMbl THHEHHBIX 14 1
YpaBHEHUU
1 [ToBTOpenue, 06001IeHNE, g 1

CHCTeMaTHu3alus 3HaHUH




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 136



8 KUIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3/aesioB U TeM Konrponsmmie  Tpaxriueckie (mudpossbie)
NpOrpamMmbl Bcero odpa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AJITEBPAYECKUE BBIPAKEHU . 17 )
JpoOHO-paliioHAIEHBIC BRIPAKEHUS
) UNCJIA U BBIYMCJIEHW . KBanpatHblii 17 |
KOPCHB
3 YPABHEHUSA 1 HEPABEHCTBA. 18 )
KBanpatnsie ypaBHeHUs
4 YPABHEHUA 1 HEPABEHCTBA. 19 )
JIpoOHO-palMoHaIbHBIE YPABHEHHS
5 YPABHEHUSA 1 HEPABEHCTBA. 19 |
HepasencrBa
6 AJITEBPAMYECKUE BBIPAKEHU . 8 1
Crenenu
OYHKINU 18 1
UNCJIA U BBIYUCJIEHUA. [lenumocTh 11 1
9 [ToBTOpEHwUe, O606HICHI:I€, 9 |
CUCTeMAaTH3aIHsl 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 12 0




9 KUIIACC

KosmnuecTBo yacos DJIEeKTPOHHbBIE
Ne HanMeHoBaHMe pa3jeioB U TeM (mudposbie)
n/n NPOrpamMMmbl Bcero Kontpoapirie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 OYHKINNU 25 1
) YPABHEHUMA 1 HEPABEHCTBA. 15 1
KBanpaTHble HEpaBEeHCTBa
3 YPABHEHUA 1 HEPABEHCTBA. )5 |
VYpaBHEHMSI, HEPABEHCTBA U UX CUCTEMBI
4 UMCJIOBBIE [TOCJIEAOBATEJIBHOCTU )5 |
N ITPOI'PECCHUU
5 AJI'EBPAMYECKUE BBIPAYKEHM L. 12 1
CreneHs ¢ pallMOHAIBHBIM [T0OKA3aTEIEM
6 [ToBTOpenue, 0600IIEHNEe, CUCTEMATU3AIIHS 34 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 6 0




IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne i/

Tema ypoka

[ToBrOpenue. PanmonansHblie yncia

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

IToBTOpenue. CpaBHeHue,
YIIOPSIOYMBAHUE U ApUPMETUIECKHE
JEICTBUS C pallMOHAJIbHBIMU YHCIAMU

[ToBTOpenue. Yucnosas npsamas,
MOAYJIb YHCIIa

[ToBTOpenue. IIponeHTsl, 3anuch
MIPOIICHTOB B BUE IpOOU U IpOOH B
BUJIE TIPOIICHTOB

[ToBTrOpenue. Tpu OCHOBHBIE 3a/1a4n Ha
IIPOLIEHTHI

[ToBTOpenue. Tpu OCHOBHBIE 3a/1a4u Ha
MPOLIEHTHI

[ToBTOpeHME. Pemenne TeKCTOBBIX
3a/1a4 apu(pMETHIECKUM CIIOCOOOM

IToBTOpenue. Pemenue 3agau u3
peasibHOM MPaKTUKU Ha YacTH, 1poodu,
MPOLEHTHI, TPUMEHEHUE OTHOIIEHUH U
MPONOPILUI IPU PELUICHUU 33124

IToBTOpenue. Pemenue 3agau u3
peasibHOM MPaKTUKH Ha 4acTH, 1poodu,




IIPOLIEHTBI, IPUMEHEHUE OTHOLIECHUN 1
IIPONOPLUI IIPU PELIEHUH 33124

IToBTOpeHue. PeanbHble 3aBUCUMOCTH;

10 pelIeHue 3aa4 Ha IBIKEHUE, padoTy,
IIOKYIIKH, HaJIOTH

1 KonTtponpHast pabora o Teme
"PanmonanpHble yncia'

12 Koopaunara Touku Ha npsMon

13 YuciioBble IPOMEKYTKH

14 HucnoBsle IPOMEKYTKH

15 Paccrostnie Mexny AByMs TOUKaMH
KOOPJMHATHOU MPSIMO
[IpssmoyronpHas cucreMa KOOpAHHAT.

16 Abcmucca 1 opuHaTa TOUYKH Ha
KOOPJMHATHOM INIOCKOCTH
[IpssmMoyronbpHas cucTeMa KOOpAUHAT.

17 Alcucca v opuHaTa TOUYKH Ha
KOOPAWHATHOM IIOCKOCTH

13 [Tpumeps! rpauKoB, 3a1laHHBIX
bopmynamu

19 Urenue rpadukoB peabHbIX
3aBUCUMOCTEN

20 @OYHKIMOHATbHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU
[Tonsarue pynkunu. OyHKIUS KaK

21 MaTeMaTH4YeCKas MOJIEb PEaIbHOTO
nporecca

22 [Tonarue pynkuuu. OyHKIUS KaK




MaTeMaTHYECKasi MOJCIb PEAbHOTO
nporiecca

[Tonstue hynkuuu. OyHKIHSA Kak

23 MaTeMaTu4yecKasi MOJIEIb PEAIbHOIO
nporecca

24 OO6uacTh onpeneneHus U 00J1acTh
3HaYeHUN PYHKIUU

’5 OO6uacTh onpeeneHus U 00J1aCTh
3HaYCHUN PYHKIUU

26 CniocoObI 3a1anus QyHKIUU

27 I'padux pynkumm

)3 KonTponbnas pabota no teme
"Koopaunats! u rpapuku. Oynkuun"

29 Bripaxenue ¢ nepeMeHHbIMH. 3HAYCHUE
BBIPAXEHHS C IEPEMEHHBIMU

30 Bripaxenue ¢ nepeMeHHbIMH. 3HAYCHUE
BBIPAXCHUS C TEPECMCHHBIMU

31 Bripaxenue ¢ nepeMeHHbIMH. 3HAYEHUE
BBIPAXXEHHS C IEPEMEHHBIMU

0 IIpencraBnenue 3aBUCUMOCTH MEXITY
BEJTMYMHAMU B BHJI€ (POPMYIIBI

13 IIpencraBnenue 3aBUCUMOCTH MEXITY
BEITMYMHAMU B BHJI€ (DOPMYIIBI

34 Brruucnenus no ¢popmynam

35 Boruncnenus no gopmynam

36 YpaBHEHHE C OHOU IIEPEMEHHOM.

Kopens ypaBHeHus




CBolicTBa ypaBHEHUM C OJTHOU

37 .
IIEPEMEHHOI

18 CBolicTBa ypaBHEHUM C OJTHOU
MepeMEeHHOMN

39 PaBHOCMIIBHOCTD ypaBHEHUI

40 VYpaBHEHHE KaK MaTeMaTu4ecKas
MO/IEJIb PEANbHOM CUTYyaluu

41 Yucno KopHeH JIMHEMHOTO YPaBHEHUS

42 Yuciio KopHe# JIMHEMHOTO YpaBHEHUS

43 Pemenne TeKCTOBBIX 3a/1a4 ¢ HOMOIIbIO
JIMHENUHBIX YpaBHEHUN

44 JIuHeitHoe ypaBHEHUE, COAEpKallee
3HAaK MOJYJIs
KonrponbHas pabora no remam

45 "BripakeHus ¢ nepeMeHHbIMU ",
"JIuHeliHble ypaBHEHUS"

46 CreneHsb ¢ HaTypajabHBIM [TOKA3aTeIEM

A7 CBolicTBa CTENEHU C HATYpaJbHBIM
MOKa3arenem

43 CBolicTBa CTENIEHU C HATYPaJIbHBIM
MOKa3aTeseM

49 CBolicTBa CTENEHU C HATYpaJbHBIM
MI0Ka3aTeseM

50 3anuce 4yncia B JeCITUIHON
MO3UI[MOHHOM CHCTEME CUMCIICHHUS

51 3anuch yucia B AECATUYHON

MO3UIIMOHHOM CHCTEME CUHCIICHUS




Onuounenbl. OTHOWICH CTaHIAPTHOTO

32 Buja. CTEIeHb OJHOWICHA !
53 Onuounenbl. OTHOWICH CTaHIAPTHOTO |
Buga. CTeneHb OMHOYICHA
MHuorousnensl. MHOrO4ICH
54 crangaptHoro Bujaa. CteneHnb 1
MHOTOYJICHA
MHuorousnensl. MHOrO4ICH
55 crangaptHoro Bujaa. CTeneHnb 1
MHOTOYJICHA
56 CrokeHne U BEIYUTaHUE MHOTOYJICHOB 1
57 CioKeHHe U BBIMUTaHUE MHOTOYJIEHOB 1
58 CrokeHne U BEIYUTaHUE MHOTOYJICHOB 1
59 YMHOKEHHUE U JIeJIEHHE MHOTOYJICHOB 1
60 YMHOKEHHUE U JIeJIEHHE MHOT'OYJICHOB 1
61 YMHOXEHHE U [eJIEHHe MHOTOUYJICHOB 1
62 VYMHOXEHUE U [eJIEHNE MHOTOYIECHOB 1
63 [TpeoOpa3zoBaHue IENOTO BHIPAKECHUS B |
MHOTOYJICH
64 [Tpeobpa3zoBanue 11€10T0 BHIpAKECHUS B |
MHOTOYJICH
65 [TpeoOpa3zoBaHue IENOTO BBIPAKECHUS B 1
MHOT'OYJICH
66 Kopau MHOrOowiIeHa 1
67 Kopuu MHOTOUWIEHA 1
68 ToxnaectBo. ToXIeCTBECHHEIS |

npeoOpa3oBaHus aNredpandecKux




BBIPAXKEHUM

ToxnectBo. ToXIeECTBEHHEIE

69 npeoOpa3oBaHus anredpanyecKux
BBIPAXKEHUM
ToxnectBo. ToxxaecTBeHHbIE

70 npeoOpazoBaHus ANreOpandecKux
BBIPAKECHUI
ToxnectBo. ToxxaecTBeHHbIE

71 npeoOpa3oBaHusl AreOpanyecKux
BBIPAKECHUI
ToxnectBo. ToxxnecTBEHHBIE

72 npeoOpa3oBaHusl AreOpanyecKux
BBIPAKECHUI

73 Jloka3aTenbCTBO TOXKACCTB
KonTponpsHas pabora mo Temam

74 "CremneHp ¢ HaTypaJbHBIM
nokaszarenem", "MuorouaeHs!"

75 KBazpat cymmBI 1 KBaJpaT pa3HOCTH
JBYX BBIpaXCHUUN

76 KBazpar cymMMBI HECKOJIBKUX
BBIPAKECHUI

77 Ky6 cymMbI 1 ky0 pazHOCTH JBYX
BBIPAKECHUI

78 Pa3HOCTB KBapaTOB ABYX BBIPAKECHUI

79 [Ipou3sBeneHne pa3HOCTH U CYMMBI JBYX
BBIPKECHUI

20 [Ipou3sBeneHne pa3HOCTH U CYMMBI JBYX

BBIPKECHUI




CymMa 1 pa3HOCTb KyOOB JIBYX

81 .
BBIPKECHUI

20 CyMMa 1 pa3HOCTh KyOOB ABYX
BBIPAXKEHUI

23 PaznoxkeHue MHOro4JI€Ha Ha
MHOKUTEIIH
[IpousBeneHne pa3HOCTH CYMMBbI JBYX

84 BBIPAXEHUI, CyMMa U Pa3HOCTb KyOOB
JIBYX BBIPaKCHUH

25 PasnoxxeHne MHOro4jecHa Ha
MHOHUTEIIN

26 BriHeceHHe 00IIero MHOKHTEIS 3a
CKOOKH

87 Meton rpynnupoBKu

28 KoHTposbHas pabora 1o Teme
"@opMyJIbl COKpPAILIEHHOTO YMHOKEHUs"

29 JemumocTh nensix uucen. CBoiicTBa
JIETAMOCTH

90 JemumocTs 1enbix uucen. CBoicTBa
JIETUMOCTH

91 [IpocTeie u cocTaBHbIe uncna. YETHBIE U
HEUYETHBIC YUCa

9 [Ipu3sHaku genumocTty Ha 2, 4, 8, 5, 3, 6,
9,10, 11
[Ipu3naku nenumoctu Ha 2, 4, 8, 5, 3,6,

93
9,10, 11

94 [Ipu3Haku AETUMOCTH CYMMBI U

MPOU3BCACHUS LCIIbIX YHUCCII ITPU




PEHICHUHA 3a1a4

Haubonpmumii 00LMi AeIUTEND U

95 HaMMeEHbIIIee 0011ee KpaTHOE ABYX 1
qucen
96 B3aumHo mipocTthie unciia 1
97 Aunroput™m EBknupa. Jlenenue ¢ 1
OCTaTKOM
08 CpaBHeHUS LEJIBIX YHCEN 10 MOJYJIO 1
HaTypaJbHOTO YUCIIa
99 Jlunetinas QyHkims, e€ cBoiicTBa 1
100 Jluneitnas ynkuus, e€ cBoiicTBa 1
101 Jlunetinas QyHkims, e€ cBoiicTBa 1
102 ['paduk nuHeHON GyHKITUN 1
103 I'paduk nmuneitHON QyHKIIUN 1
104 I'padux nuHeiHOM QyHKIIMM 1
105 I'paduk nuneitHoN QyHKIIMN 1
106 I'padux pyHKIMN y = | X | 1
107 I'padux pynkumun y = | x | 1
108 I'padux pyHKIMN y = | X | 1
109 I'padux pynkumun y = | x | 1
110 Kycouno-3anannbie GpyHKIUM 1
111 Kycouno-3aiannbie GyHKINN 1
112 KycouHno-3anannsie GpyHkunu 1
113 Kycouno-3aiannbie GyHKINN 1
114 KonTponbHas paboTa no remam 1

"enumocts", "JIuneinas Gpynkuus"




115
116

VYpaBHEeHUE C AIBYMS IEPEMEHHBIMU

YpaBHEHHE € IBYMS [IEPEMEHHBIMU

117

118

['paduk TMHEHHOTO YpaBHEHHS C IBYMS
epeMEHHBIMU

['paduk TMHEHHOTO YpaBHEHHS C IBYMS
NepPEeMEHHBIMHU

119

CucreMbl TUHENHBIX YPAaBHEHUH €
JBYMSI IIEPEMEHHBIMU

120

121

CucreMbl TMHENHBIX YPABHEHUH €
JBYMsI IEpEMEHHBIMU
['paduueckuii MeTo peleHus: CUCTEMbI

JIMHEUHBIX YPABHEHUH C ABYMS
HEepPEMEHHBIMU

122

I'paduueckuii MeTox perieHus: CUCTEMBI
JIMHEUHBIX YPABHEHUN C ABYMS
NIEPEMEHHBIMU

123

Pemenne cucreM IMHENHBIX YpaBHEHUN
C ABYMs IIEPEMEHHBIMH METOJIOM
ITOICTAHOBKHU M METOJIOM CJIOKEHUS

124

125

126

Pemenue cucreM IMHENHBIX ypaBHEHUI
C IByMs1 IEPEMEHHBIMH METO/I0M
MOJICTAHOBKHU M METO/IOM CIIO’KEHHUS

Pemenue cucreM JIMHENHBIX ypaBHEHUN
C IByMsI IEPEMEHHBIMH METOI0M
MOJICTAHOBKH M METO/IOM CIIO’KEHHUS

Pemenne cucreM TMHENHBIX YpaBHEHUI

C ABYMs INICPCMEHHBIMU MCTOAOM
NOACTAaHOBKH U ME€TOAOM CJIOKCHHUA




CucremMa JIByX JUHEUHBIX YPaBHEHUH C

127 JBYMsI IIEPEMEHHBIMU KaK MOJIEIIb 1
peaabHON CUTYalluH

128 KonrponbHas pabora no reme |
"CucreMbl JTMHEHUHBIX YpaBHEHUN"

129 [ToBTropenue u o6o0mmenue. Boipaxenus 1
C IIepeMEeHHBIMU

130 [ToBTropenue u 0600menue. CreneHs ¢ |
HaTypaJIbHbIM I10Ka3aTejeM
[ToBTOopenue u o6o61menne. OAHOUTIEHbI

131 U MHOTOYJIEHBI. TOX/1eCTBEHHbIE |
npeoOpa3oBaHusl AreOpanyecKux
BBIPAKECHUIN

132 HOBTOp?HI/Ie u 00o0mieHne. @opmMyIsl |
COKpAIIEHHOTO YMHOKEHUS

133 [ToBTOpenue u 06o0IIEHNE. |
Koopaunats! u rpapuku.

134 [ToBTOpenue u 06odmeHue. JlnHeHas |
byHKLUA U €€ CBONCTBA

135 HToroBas KOHTpoOJIbHAsA paboTa 1
[ToBTOpenue u 06061menHue. Pemenue

136 CUCTEM JIMHEIHBIX YPaBHEHUH C ABYyMS 1
NIepEMEHHBIMH

OBLIEE KOJIMYECTBO YACOB I1O 136

[NPOT'PAMME




8 KUIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Jlara uudgposbie
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsl
al[MOHAJIbHBIE BBIPAKECHUS
1 P 1
) ToxnecTBeHHbIe TPeoOpa3oBaHUs |
palLMOHAIbHBIX BBIPAXKCHUN
3 ToxnecTBeHHBIE TPe0Opa30BaHUs |
palMOHAIbHBIX BBIPAXKCHUN
4 ToxnecTBeHHBIE TPe0Opa30BaHMUs |
palOHAaIbHBIX BBIPAXKEHUN
5 ToxnecTBeHHbIe TpeoOpa3oBaHus |
palLMOHAIbHBIX BBIPAXKCHUN
Anrebpandeckas q1po0b. JlomycTumelie
6 3HAa4YeHHUs1 IEPEMEHHBIX B IpOOHO- 1
palMOHAaIbHBIX BBIPAXKEHUSAX
7 Bxoanas konTponpHas padbora 1
Anrebpanueckast 1po0b. JlomycTumele
8 3HAa4YeHUs IEPEMEHHBIX B IpOOHO- 1
palMOHATIbHBIX BBIPAXKEHUAX
9 OcHOBHOE CBOWCTBO anredpanyeckon |
apobu
10 OcHOBHOE CBOMCTBO anredpanveckon 1
npobu
11 CroxeHue 1 BhIYUTaHUE alIre0pandecKux |

npoOeit




CrnoskeHne 1 BEIYUTAaHHUE anre6pa1/1qec1<1/1x

12 .
npoOeit

13 YMHOXEHUE U JelIeHHe anredpanyeckux
npobeit

14 YMHOXKEHUE U JiefIeHHE are0pandecKux
npoOeit

15 YMHOXEHUE U JelIeHNe anreOpanyeckux
npo0Oeit

16 Bo3zBenenue anredpandeckoit 1poou B
CTEIICHb

17 KonTponbhas padora no teme "J{poOHo-
paloHaIbHbIE BIpAXKEHUS"

18 KBanpaTHbie KopHU

19 Apudmerndeckuii KBaapaTHBII KOPEHb U
€ro CBOMCTBA

20 ApudpmeTnueckuil KBaJpaTHbI KOPEHb U
€ro CBOMCTBA

)1 ITonsTHE NPPALIMOHAIIBHOTO YUCIIA.
JlelicTBYsI ¢ MppallMOHAILHBIMY YU CIIaMU

2 CaoiicTBa AelCcTBUI C UppallMOHAIbHBIMU
qrclIaMu

73 CaoiicTBa AeWCTBUI C MppallMOHATBHBIMU
qrclaMu

4 CaolicTBa 1€HCTBUI C MUpPallMOHAIBHBIMU
quciIaMu

25 CpaBHeHUE UppallMOHAIbHBIX YHCEI

26 CpaBHeHHUE UppallMOHAIBHBIX YUCEN




27

28

29

MHO0X€eCTBO IeHCTBUTEIBHEIX YHCE.
[IpencraBnenus o pacIMPEHUAX
YHUCJIOBBIX MHOYKECTB

JlomycTuMble 3HaYEHUS IEPEMEHHBIX B
BBIPKEHUSX, COJIEPIKALTNX
apudmeTnyecKkue KBapaTHbIC KOPHU

I[OHYCTI/IMble 3HA4YCHUA NICPEMCHHBIX B

BBIPKEHUSX, COJIEPIKALINX
apudmeTnyecKkue KBaapaTHbIE KOPHU

30

ToxnecTBeHHBIE TPe0Opa30BaHUs
BBIPAKECHUH, COAEPIKALUX
apu(pMeTHIECKUE KBAIPATHBIE KOPHU

31

32

33

ToxnecTBeHHBIE TPe0Opa30BaHUs
BBIPAKECHUH, COAEPIKALUX
apu(pMeTHIECKIE KBaIPaTHBIE KOPHU
ToxnecTBeHHbIe TPeoOpa3oBaHus
BBIPAKECHUH, COAEPIKALLUX
apudmeTnyecKkue KBaapaTHbIe KOPHU
ToxnecTBeHHbIe TPeoOpa3oBaHUs
BBIPAKECHUH, COAEPIKALLUX
apupMeTHUeCcKre KBaJIpaTHble KOPHU

34

KonTponbhas padbota no teme
"KBanpaTHslii KOpeHb"

35

36

KBanpatHoe ypaBHeHHE

®opMyita KOpHEH KBagPaTHOIO
ypaBHeHus. KonnuecTso
JENCTBUTEIILHBIX KOPHEN KBaJPAaTHOIO
ypaBHEHUSA




dopmyiia KOpHEN KBaIpaTHOTO
ypaBHeHus. KomnuectBo

37 JEHCTBUTEIILHBIX KOPHEN KBaJPAaTHOIO
YpaBHEHUS
dopmyJiia KOpHEH KBaIpaTHOTO

18 ypaBHeHus. KonnuecTBo
JIEACTBUTEIbHBIX KOPHEW KBAIPATHOTO
YpaBHEHHUS
dopmysa KOpHEN KBaJpaTHOTO

39 ypaBHeHus. KonnuecTBo
JEMCTBUTEIBHBIX KOPHEN KBaIPATHOTO
YpaBHEHUS

40 Teopema Buera

41 Teopema Buera
VYpaBHEHMSI, CBOAMMBIE K JIMHEWHBIM

42 YPaBHEHUSIM UIIU K KBaJPAaTHBIM
YPaBHEHUSAM
VYpaBHeHMsI, CBOAUMBIE K TMHEWHBIM

43 YPaBHEHUSIM UIIU K KBaJPAaTHBIM
YPaBHEHUSAM

44 KBanpatHoe ypaBHEHHE C TapaMeTpOM

45 Pelrenne kBagpaTHBIX YPaBHEHUH C
napamMeTpamu

46 Pemenne kBagpaTHBIX YpaBHEHHH C
napameTpamu

47 Pemrenne kBagpaTHBIX ypaBHEHMI,
coJiepKallnX 3HaK MOAYJIS

48 Pemrenne kBagpaTHbIX ypaBHEHUI,




49

COACpKAIMX 3HAK MOAYJIA

VYpaBHeHUE KaK MaTeMaTh4yecKasi MOJIEb
peasibHOM cUTyaluu

50

51

52

Pemienue TeKCTOBBIX 3a/1a4 C TOMOIIBIO
JIMHEWHBIX HEPABEHCTB C OJJHOU
MEPEMEHHOMN

Pemenne TeKCTOBBIX 3314 ¢ IOMOIIBIO
KBaJPaTHBIX YPaBHEHUU

KonTponbnas pabora no teme
"KBagparusle ypaBHeHUs"

53

54

55

JIpoOHO-panmoHa bHBIC YPAaBHEHHS

Pemenue npoOHO-paninoHaIbHBIX
ypaBHEHUH, CBOJIALINXCS K TMHEHHBIM
ypaBHEHUSAM

Pemenue npoOHO-paninoHaIbHBIX
ypaBHEHUH, CBOJISAIINXCS K TUHEHHBIM
ypaBHEHUSAM

56

Pemenue npoOHO-paliiOHaNbHbBIX
YPaBHEHUM, CBOJSIIMNXCS K JIMHEHHBIM
YpaBHEHUSIM

57

58

59

Pemenue 1poOHO-paliMOHaNbHbBIX
YpaBHEHUM, CBOAIIUXCS K KBAaJAPAaTHBIM
YpaBHEHUSAM

Pemenue 1po6HO-paiMoHaIbHBIX
YPaBHEHUH, CBOJSALINXCS K KBaAPAaTHBIM
YpaBHEHUSM

Pemenue 1po6HO-paiMoHaTIBHBIX
YPaBHEHUH, CBOIALINXCS K KBaAPAaTHBIM




YpaBHEHUSM

Pemenue 1poOHO-paimoOHATBHBIX

60 YpPaBHEHU METOJIOM 3aMEHbI
MepeMEHHON
Pemenue 1poOHO-parimoHATBHBIX

61 YPaBHEHU METOJIOM 3aMEHBI
MEPEMEHHOMN
Pemenue 1poOHO-paniioHaNIbHbBIX

62 YPaBHEHUI METOJIOM 3aMEHbI
MEPEMEHHOM
Pemenne npo6HO-paiiOHANIBHBIX

63 YpaBHEHUH METO/IOM 3aMEHBI
MEPEMEHHOMN

64 Pemennie TeKCTOBBIX 33a/1a4 ¢ TOMOIIIBIO
IpOOHO-pallMOHANIBHBIX YpaBHEHUN

65 Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO
JIPOOHO-pallMOHANIbHBIX YpaBHEHUN

66 Pemenne TeKCTOBBIX 3aJ1a4 ¢ IOMOIIIBIO
IpoOHO-paLlMOHATIBHBIX YPABHEHUHN

67 Pemenne TeKCTOBBIX 3aJ1a4 ¢ IOMOIIIBIO
IpoOHO-paLlMOHATIBHBIX YPAaBHEHUHN

68 Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO
JIPOOHO-pallMOHANIbHBIX YpaBHEHUN

69 Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO
JIpoOHO-pallMOHATBHBIX YPAaBHEHUH

70 I'padmueckas uHTEpIIpeTalys ypaBHEHUI
C IByMs IEPEMEHHBIMU

71 KonTponbhas padota no teme "J[poOHo-




palMoOHaIbHBIC YpaBHEHUA"

72 UYucnoBble HEPABEHCTBA 1

73 CBolicTBa YHCIIOBBIX HEPABEHCTB 1

74 CBolicTBa YHCIIOBBIX HEPABEHCTB 1

75 Jloka3aTesbCTBO HEPABEHCTB 1

76 HepasenctBo ¢ nepemennoi. Ctporue u |
HECTPOTHe HEPaBeHCTBA

77 HepasenctBo ¢ nepemenHoii. Ctporue u |
HECTPOTre HEpaBEHCTBA
CrnosxeHue ¥ yMHOKEHHUE YHCIOBBIX

78 HepaBeHCTB. OlIeHUBaHUE 3HAUCHUS 1
BBIPKCHHUS
CrnosxeHue ¥ yMHOKEHHUE YHCIOBBIX

79 HepaBeHCTB. OlleHUBaHUE 3HAYCHUS 1
BBIPAKCHUS
[TonsiTHe 0 peleHnn HEPaBEHCTBA C

80 OJIHOY TIepeMeHHOI. MHOkecTBO 1
pelieHnii HepaBeHCTBa
[TonsiTHE 0 peleHnn HEPaBEHCTBA C

81 OJIHOYM TIepeMeHHOI. MHOKeCcTBO 1
peLIeHU HEPABEHCTBA

20 PaBHOCHITbHBIE HEPABEHCTBA. |
HepaBeHnctBo-cnencraue

83 UucnoBble TPOMEKYTKH 1

24 JInHeitHOe HEPaBEHCTBO C OJIHOU 1
MePEMEHHON U MHOYKECTBO €ro PEIICHHI

35 Pemienue nuHEeHBIX HEPABEHCTB C OJHOM |

IEpPEMEHHOM




Pemienue nuHEeHBIX HEPABEHCTB C OJHOM

86 N 1
MepeMEeHHON

g7 Pemienue muHEeHBIX HEPABEHCTB C OJHOM |
MepeMEHHON

23 Cucrembl TMHEHHBIX HEPABEHCTB C OJHOU |
MEPEMEHHOM

29 CucreMbl TMHEUHBIX HEPABEHCTB C OJJHOM |
MEPEMEHHOM

90 KoHntposbHas paboTta mo teme |
"HepaBenctna"

91 CreleHb ¢ IeabIM ITOKa3aTelIeM 1

92 CBOMCTBA CTEIIEHH C IIEJILIM ITOKa3aTeIEM 1

93 CBOMCTBA CTEIICHU C ICILIM ITIOKa3aTelIeM 1

94 CBoiicTBa CTENEHH C ISIBIM IT0Ka3aTeaeM 1
[IpeoOpa3oBaHue BEIpAKCHUH,

95 coJiepKalliX CTEMEeHHU C IETbIM 1
IIOKa3aTelieM
[IpeoOpazoBanue BhIpaXKEHUH,

96 coJiepKalliX CTEMEeHHU C IETbIM 1
IOKa3aTrelieM
[Ipeobpa3oBaHue BbIpaxeHUH,

97 coJiepKallnX CTEMEHHU C IETbIM 1
IOKa3aTeyieM

08 KonTponpHas paboTa mo Temam |
"Crenenn"

99 OO6macTh onpeesieHuss © MHOXECTBO 1
3HaYEHUN PYHKINU

100 OO6nacTp ornpeieNeHus] © MHOYKECTBO 1




3HAYCHHUH PYHKITUN

101 CriocoOb1 3a1anust PyHKIUI 1
102 I'paduk Gyakmmm 1
UteHue CBOMCTB (YHKIMH 110 €€
103 rpaduky. [Ipumeps! rpadukoB GyHKIHM, 1
OTPAXKAIOIIUX peaibHbIE IPOLECCHI
OyHKIUH, OTIUCHIBAIONINE MPSIMYIO U
104 00paTHYIO IPOMOPIIUOHALHEIC 1
3aBUCUMOCTH, UX I'pauKu
OyHKIUH, OMUCHIBAIONIUE MTPSIMYIO U
105 00paTHYIO IPOMOPIIUOHALHBIC 1
3aBHCUMOCTH, UX IpaduKu
DyHKIUY, ONUCHIBAIOLIUE IPSIMYIO U
106 00paTHYIO IPONMOPIHUOHATIEHBIE 1
3aBHCUMOCTH, UX IpaduKu
107 OyHKIMS y = X2 U €€ CBOMCTBA 1
108 OyHkuMs y = X2 1 €€ cBoicTBa 1
109 OyHkuMs y = X3 1 €€ CBOMCTBa 1
110 OyHKIMS Y =K/X U €€ CBOICTBa 1
111 OyHKIUA Y =K/X U e€ cBOICTBa 1
112 @yHKIUA Y =VX U €€ CBOMCTBA 1
113 PacTsixenue u cxatue rpadukoB 1
114 [TapannenbHblii nepeHoc rpadukoB 1
byHKIUH
115 [TapannenbHblii epeHoc rpadukoB 1
byHKIHIT
116 KonrtponbHas pabora no teme 1




"(DyHKHI/II/I"

117 CrangapTHbINM BUJ yncaa

118 JlecTBUS ¢ YnciaMHu, 3allMCaHHBIMU B
CTaHJapTHOM BHJIE

119 JlecTBUS ¢ YnciaMHu, 3alMCaHHBIMH B
CTaHJIapTHOM BHJIE
Pa3mepsl 00bEKTOB OKPYXAIOIIEr0 MUPA,

120 JUTUTEIbHOCTD MPOLIECCOB B
OKpPY’KarollleM MHUpE

121 Jenenue ¢ ocratkom

122 CpaBHEHMS LENbIX YUCEI IO MOYJIO
HaTypaJIbHOT'O YUCIa

123 CpaBHEHHS 1EJIBIX YUCETT IO MOTYJIIO
HaTypaJIbHOT'O YUCIa

124 CBoiicTBa CpaBHEHUH IO MOJYJIIO

125 CBoiicTBa CpaBHEHUH IO MOTYJIIO

126 OcTaTku CyMMBI U TIPOU3BEACHUS IO
JTAHHOMY MOJIYJTIO

127 KonTponbHas pabota mo Teme
"lenumocTts"
[ToBTOpenue u o6o61eHue. Pemenue

128 JMHEWHBIX HEPABEHCTB C OJTHOM
IIEPEMEHHOM U CUCTEM JIMHENHBIX
HEPABEHCTB C OJJTHOM MEPEMEHHOM
[ToBTOpeHmEe 1 060OIIEHNE.

129 ToxxmecTBeHHBIE TPEOOPA30BAHMS

BBIPAXKECHMI, COIEPIKAIUX
apupMeTHUeCKre KBaJIpaTHbIe KOPHU




130

131

132

[ToBTOpenue u o6o0meHue. Pemenue
KBaJpaTHBIX YpaBHEHUM. Pemenue
TEKCTOBBIX 33/]1a4 C IOMOIIbIO
KBaJPaTHBIX YPaBHEHUU
[ToBTOpenue u 06o0meHue. Permenue
3aJa4 U3 peanbHOM KU3HU
[ToBTOpenue u o6oOIIEHHE.

ToxnaecTBeHHbIE TpeoOpa3zoBaHUs
paIMoOHaTIbHBIX BRIPAXKEHUN

133

[ToBropenue u o6o0menue. Pemenue
TPOOHO-pallMOHATBHBIX YPABHEHUH,
CBOIAIIUXCA K JIMHEUHBIM UJIH K
KBaJ[paTHBIM ypaBHEHUsM. PerieHne
TEKCTOBBIX 3371a4 C TIOMOIIBIO IPOOHO-
palMOHAIBHBIX YPaBHEHHH

134

[ToBTOpenue u o6od1eHue. Pemenne
TEKCTOBBIX 3aa4 pa3JIMYHbIMU
criocobamu

135

136

Wrorosas koHTpoJsibHas paboTa

IToBTropenue u o6o61meHue. Pemmenue
3a7a4 U3 pealbHON JKU3HH

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

136




9 KIIACC

KoauuecTBO 4acoB

Ne
w/n Tema ypoka Beero KonTpoiibHbIe
padoThI

IIpakTH4eckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Oynkius. CBolcTBa QyHKIMIA: HYITH
(GyHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
(GyHKLINHU, TPOMEXYTKH BO3pacTaHUs U
yObIBaHUs GYHKLNU, YETHBIE U HEUETHBIE
¢byHKLIMHU, HanbobIIIee U HAUMEHbILIee
3Ha4eHUs QyHKLIUU

Oynxkius. CBoiicTBa QyHKIMIA: HYIH
(GyHKLNHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
(GyHKLINHU, TPOMEXYTKH BO3paCTaHUs U
yObIBaHUs GYHKLNU, YETHBIE U HEUETHBIE
¢byHK1MHK, HanboIbIIIEe U HAUMEHbIIIEe
3HaueHus! QyHKIUU

IToctpoenue rpapukoB GpyHKIHIA €
MOMOIIIBIO ITPeoOpa3oBaHui

04.09.2023

04.09.2023

07.09.2023

[Toctpoenue rpadukoB GpyHKIUH C
MTOMOIIIbIO TIPe0Opa30BaHUMA
KBanparnsiii Tpéxunes. Kopau
KBaJpaTHOTO TpEXUJIeHa

PaznoxeHue KBaJpaTHOrO TpEXUIIeHa Ha
JTMHEWHBIE MHOXHUTEIH

07.09.2023

11.09.2023

11.09.2023

Paznosxenune kBagpaTHOTO TpEXUIEHA Ha
JIMHEWHBIE MHOKUTEIN

14.09.2023




8 KBagparnunas pyHkius u e€ cBoCTBa 14.09.2003
9 ITapa6ona, KOOpIMHATHI BEPIINHBI

napaboJibl, OCh CHMMETPHUH MapadoIIbl 18.09.2023
10 [TocTpoenue rpaduka KBaApaTUIHON

byHKIIUU 18.09.2023
11 [TocTpoenue rpaduka KBagpaTHIHON

byHKIIUU 21.09.2023
12 [TocTpoenue rpaduka KBaapaTUIHON

byHKIIUN 21.09.2023

[Tonoxenne rpaduka KBaApaTUIHON
13 KLU B 3aBUCUMOCTH OT €€

E’z:q);mmm% 25.09.2023

[Tonoxenue rpaduka KBaApaTUIHON
14 KLU B 3aBUCUMOCTH OT €€

I‘f’zfq)gmmmm 25.09.2023
15 Hcnonp3oBanue CBOWCTB KBaApaTUYHOU

(GyHKIMU 1715 pelieHus 3a1a4 28.09.2023
16 Hcnonb30BaHne CBOKMCTB KBAAPATUIHOMN

(GyHKIMU 1715 pelieHus 3a1a4 28.09.2023
17 Hcnonb3oBaHnE CBOWCTB KBaAPaTUUHON

GYHKIUM 1715 peteHus 3a1a4 02.10.2023
13 Crenennble (YHKIUU C HATYpaJIbHBIMHU

MoKa3aTessIMH, UX TpayKH U CBOWCTBA 02.10.2023
19 CrenenHble QyHKIUU C HATypaIbHBIMU

MOKa3aTeIsIMU, UX TpapuKu U CBOWCTBA 05.10.2023
20 CrenenHble QyHKIUY C HaTypanLIiBIMH

MOKa3aTeIsIMU, UX TpapuKu U CBOKWCTBA 05.10.2023




Crenennble (GYHKIIUU C HATypaIbHBIMU

21 MOKa3aTeJsIMH, UX TpauKH U CBOWCTBA 09.10.2023
” I'padukn Gyskmmit: y=Vx , y=Vx,y=|

X | 09.10.2023
3 I'paduku GpyHkmmii: y =\x , y=Vx ,y =|

X | 12.10.2023
24 Ipadukn Gyskmmii: y=Vx , y=Vx,y=|

X | 12.10.2023
25 KounTponbnas pabota no teme "Oynkuun" 16.10.2023

[ToHsATHE O pelIeHUN HEPABEHCTBA C OJTHON
26 NepeMeHHON. MHOXECTBO peleHui 16.10.2023

HEpaBEHCTBA
7 KBagpaTHble HepaBeHCTBA C OIHOM

IIepEeMEHHON 19.10.2023
)3 KBanpaTHble HEpaBEHCTBA C OJHOM

IIEPEMEHHON 19.10.2023
29 Pemrenne HepaBeHCTB TpaguUECKUM

METOJIOM U METOJIOM UHTEPBAJIOB 23.10.2023
30 Pemienue HepaBeHCTB rpapUUECKUM

METOJIOM U METOJIOM UHTEPBAJIOB 23.10.2023
31 HepaBeHncTBa, cofepxaliue 3HaK MOAYJIs 26.10.2023
32 HepaBeHnctBa, coneprkaiine 3HaK MO 26.10.2023
13 CucTeMbl HEPaBEHCTB C OJTHOU

MepeMEeHHOMN 06.11.2023
34 CucreMbl HEpaBEHCTB C OJTHON




35

MepeMEHHON

Pelienne TeKCTOBBIX 3a7a4 C IOMOIIILIO
HCPaBCHCTB, CUCTEM HEPABCHCTB

06.11.2023

09.11.2023

36

37

38

Pemienne TeKCTOBBIX 3aaa4 ¢ IOMOIIBIO
HCPaBCHCTB, CUCTCM HCPABCHCTB

HepaBeHCTBO ¢ 1ByMsi IEpEMEHHBIMH.
Pemenuie HepaBeHCTBa ¢ ABYyMS
MepeMEHHBIMU

I'paduueckuit MeTo ] pelIeHus CUCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMU

09.11.2023

13.11.2023

13.11.2023

39

40

41

CucreMbl HEPABEHCTB C ABYMs
IIEPEMEHHBIMU

KonTponbHas pabora no teme
"KBanparnubie HepaBeHCTBA"

bukBanpatHble ypaBHEHUs

16.11.2023

16.11.2023

20.11.2023

42

[IpuMepsl IpUMEHEHH METOI0B
PaBHOCUJIBHBIX IIPe0Opa30BaHUil, 3aMEHbI
MIEPEMEHHOMH, rpaguuecKoro MeToja npu
pelieHnn ypaBHeHui 3-1 u 4-i creneHen

20.11.2023

43

[IpuMeps! IpUMEHEHH METOI0B
PaBHOCHUJIBHBIX IIPe0Opa30BaHUil, 3aMEHbI
MIEPEMEHHOMH, rpaguuecKoro MeToja npu
peleHny ypaBHEHUN 3-1 U 4-11 CTEneHein

23.11.2023

44

IIpuMepsl IpUMEHEHU METO0B
PaBHOCUJIBHBIX IIPeoOpa3oBaHuil, 3aMEHbI
MIEpEeMEHHOMH, rpaguecKoro MeToa npu
pelIeHnH ypaBHEHUN 3-1 U 4-11 CTEneHein

23.11.2023




45

46

Pemenne npoOHO-paliioHaNbHBIX
YpPaBHEHUI U HEPABEHCTB

Pemenue npoOHO-paninoHaIbHBIX
ypaBHEHUN U HEPABEHCTB

27.11.2023

27.11.2023

47

48

49

Pemenue 1poOHO-paniMOHaNIbHbBIX
YPaBHEHUI U HEPABEHCTB
Pemenne npoOHO-paiioHaNIbHBIX

YpPaBHEHUI U HEPABEHCTB

Pemenue cucrem ypaBHCHI/Iﬁ C IBYyMs
INEPEMCHHBIMU

30.11.2023

30.11.2023

04.12.2023

50

51

52

Pewenne cucreM ypaBHEeHUN ¢ AByMsI
IIEPEMEHHBIMU

Pemenue npocreimx cucrem
HEJIMHENHBIX YPABHEHUH C ABYMs
[IEpEMEHHBIMU

Pelrenne npocTenimx cucTeM
HEJIMHEHHBIX YPAaBHEHUH C ABYMs
[IEPEMEHHBIMU

04.12.2023

07.12.2023

07.12.2023

53

Pemenne npocrenmmx cucrem
HEJIMHEUHBIX YPABHEHUN C ABYyMS
[IEPEMEHHBIMU

11.12.2023

54

Pemenne npocrenmmx cucrem
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEpEMEHHBIMU

11.12.2023

55

56

I'paduueckuit METOJI peIIeHus: CHCTEMBI
HEJIMHENHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMU

I'paduueckuit MeTOJI peIIeHus: CHCTEMBI

14.12.2023




57

HEJIMHEHHBIX YPAaBHEHUU C IBYMsI
MepeMEHHBIMU

CucreMa IByX HEJIMHEMHBIX YPaBHEHUH C

JBYMsI IEPEMEHHBIMU KaK MOJIEIb
peasibHOM cUTyaluu

14.12.2023

18.12.2023

58

Cucrema 1ByX HEJIMHEWHBIX YPaBHEHUN C
JBYMS IIEPEMEHHBIMU KaK MOJIEIIb
pealbHOM CUTYyalluH

18.12.2023

59

60

61

Cucrema 1ByX HEJIMHEMHBIX YPaBHEHUN C
JBYMS IEPEMEHHBIMU KaK MOJIEIb
peanbHON CUTYalluH

Cucrema 1ByX HEJIMHEWHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJIEIb
peanbHON CUTyalluH

Cucrema HETMHENHBIX YPAaBHEHUH €
apamMeTpoM

21.12.2023

21.12.2023

25.12.2023

62

Cucrema HeTMHENHBIX YpaBHEHUH ¢
rapamMeTpoM

25.12.2023

63

64

Cucrema HETMHENHBIX YPAaBHEHUH €
rapamMeTpoM

IIpocreiilne HepaBeHCTBA C IBYMs
[IEPEMEHHBIMU U UX CUCTEMBI

28.12.2023

28.12.2023

65

Kontponbnas paboTa mo teme
"YpaBHeHUsI, HEPAaBEHCTBA U UX CUCTEMBI"

11.01.2024

66

67

TToHsaTHE YUCIIOBOH MTOCIIEA0OBATEIHLHOCTH.
Koueunsie u OeCKOHEUHBIE
MIOCJIEIOBATEIHHOCTH

OTpaHI/I‘{CHHaﬂ noCICaJ0BaTCIBHOCTD.

11.01.2024




68

MonoToHHO Bo3pacTaromias (yObIBaro1as)
M0CJIeI0BATEIbHOCTD

Crioco0b1 3aaHus IOCJIICA0BATCIIbHOCTH

ONMCATEIIbHBIA, TAOJUYHBIN, C TTOMOIILIO
(hopMyJIBI N-TO WICHA, PEKYPPECHTHBIN

15.01.2024

15.01.2024

69

Apudmernieckas U reoMeTpudecKas
Iporpeccun

18.01.2024

70

71

Apudmerndeckasi 1 reOMeTpHISCKast
IIPOrpeccuu

CaoiicTBa 4eHOB apudMETHIECKON U
reOMETPUYECKON Mporpeccuii

18.01.2024

22.01.2024

72

CBoiicTBa 4IeHOB apu(METHIECKON U
r€OMETPUYECKON ITPOrPECCUI

22.01.2024

73

74

®opMyiibl N-ro 4ieHa apupMeTudecKoil u
Ir€OMETPUYECKON ITPOrPECCUI
®opMyIibl N-ro 4jieHa apupMeTudecKoil u
F€OMETPUYECKON ITPOrPECCUIt

25.01.2024

25.01.2024

75

®opMyJbl N-ro WwieHa apuPpMeTHIecKoil 1
r€OMETPUYECKON ITPOTPECCUI

29.01.2024

76

77

78

@opMyJIbl CYMMBI IIEPBBIX N YWICHOB
apru(pMETUIECKON U TEOMETPUIECKOM
Iporpeccuit

@opMyJIbl CYMMBI IIEPBBIX N YWICHOB
apu(pMeTHYECKON U T€OMETPUIECKOI
IIporpeccuit

@opMyIIBI CyMMBI IEPBBIX N YIEHOB
apu(pMeTHYECKON U TeOMETPUIECKOI
Iporpeccuit

29.01.2024

01.02.2024

01.02.2024




3ajaun Ha IPOLICHTHI, OAHKOBCKHUE BKJIA b

” U KPEUThI 05.02.2024
20 3aiayu Ha MPOLEHTHI, OAHKOBCKUE BKJIA/IbI

1 KPEIUTHI 05.02.2024
21 3a1aun Ha MIPOLIEHTHI, 0AHKOBCKUE BKJIQ/IBI

U KPEAUTHI 08.02.2024
2 3a/ayu Ha MPOLEHTHI, OAHKOBCKUE BKJI/IbI

U KPEAUTHI 08.02.2024
23 3aayn Ha MPOLIEHThI, OAHKOBCKUE BKJIA/IbI

U KPEAUTHI 12.02.2024
24 3a1aun Ha IPOIIEHTHI, OAHKOBCKUE BKJIQJIBI

U KPEAUTHI 12.02.2024
85 3aayn Ha MPOLIEHTHI, OAHKOBCKUE BKJIA/IbI

U KPEAUTHI 15.02.2024

[IpencraBieHne o0 CXOAUMOCTH

MOCIe0BATEIHHOCTH, O CYMMHUPOBAHUH
86 . .

0eCcKOHEYHO yOBIBAIOIIEeH reOMeTpHUIeCKOn 15.02.2024

MPOrpeccuu

[IpencraBnenue o CXOIUMOCTH

MOCIe0BATEIHHOCTH, O CYMMHUPOBAHUH
87 . .

0eCKOHEYHO yOBIBAIOIIEH reOMEeTpHUIECKOM 19.02.2024

MPOrpeccuu
88 Meto MaTeMaTHYECKON MHIYKIIMA 19.02.2004
89 Meto MaTeMaTHYECKON MHIYKIIMT 9 02.2004

KonrtponsHas pabora o teme "Yucnossie
90 "

MOCIEA0BATEIBHOCTH U IIPOTPECCUN 22.02.2024




91

92

Kopens n-it crenenu. CBolcTBa KOpHA n-H
CTEIEHU

Kopens n-it crenenu. CBolcTBa KOpHA n-H
CTEIeHU

26.02.2024

26.02.2024

93

94

95

Kopensb n-ii crenenu. CBoiicTBa KOpHS n-i
CTEIIEHU

CreneHnsp ¢ paMOHAIBHBIM [TOKA3aTeNEM U
€€ CBOMCTBA

CrteneHb ¢ pallMOHAIBLHBIM TTOKA3aTeNIeM U
€€ cBOlCTBAa

29.02.2024

29.02.2024

04.03.2024

96

97

98

CTGH@HB C paHI/IOHaJIBHBIM I10Ka3aTcJICM U
€€ CBOICTBa

ToxnaecTBeHHbIE TpeoOpa3zoBaHUs
BBIPXKEHUI, COIEPIKALUX KOPEHb N-i
CTETEeHU

ToxnecTBeHHbIE TPeoOpa3oBaHUs
BBIPAKXEHUH, COEPKAIUX KOPEHD N-1
CTETIEHU

04.03.2024

07.03.2024

07.03.2024

99

ToxnecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAKEHUH, CONEPKAIUX KOPEHD N-1
CTETIEHU

11.03.2024

100

ToxnecTBeHHbIE TpeoOpa3zoBaHUs
BBIPAKEHUI, COIepKAIUX CTENIEHb C
paloHaIbHBIM ITOKa3aTelIeM

11.03.2024

101

102

ToxnecTBeHHbIe TPeoOpa3zoBaHus
BBIPAKEHM, COAEP/KAIUX CTENEHD C
paloOHANIBHBIM ITI0KAa3aTeIeM

KonrtponsHas pabora no teme "Crenens ¢

14.03.2024




103

palMoOHaIbHBIM TTOKa3aTeaeM"

[ToBropenue u o6o0menue. Yucna u
BBIYMCIICHUS (3AIUCh, CPABHEHUE,
JEHCTBUSI C NEUCTBUTEIbHBIMU YUCIAMH,
YHCIIOBAs IIPsIMas)

14.03.2024

18.03.2024

104

[ToBropenue u o6o0menue. Yncna u
BBIYMCIICHHS (3aMIUCh, CPABHEHUE,
JEHCTBUSI C NEUCTBUTEIbHBIMU YUCIAMH,
YHCIIOBAs [IPsiMas)

18.03.2024

105

[ToBropenue u o6o0menue. Ynucna u
BBIYHCIICHUS (IIPOLICHTHI, OTHOIICHHSI,
IIPOIIOPLIUHN)

21.03.2024

106

107

108

[ToBropenue u o6o0menue. Yncna u
BBIYUCIICHUS (IIPOICHTHI, OTHOIIICHHUS,
IIPOIIOPLINHN)

[ToBTOpenue u 0606menue. Yncna u
BBIUUCIICHUS (peLIeHne 3a1a4 U3 peabHON
KHU3HN)

[ToBTOpenue u 0606menue. Yncna u

BBIYHCIICHUS (pEIIeHre 3a7a9 U3 peabHOI
KHU3HU)

21.03.2024

04.04.2024

04.04.2024

109

[ToBTOpenue u 06061menHue. Yucna u
BBIUHCIICHUS (OKpYTJIEHUE, TPUOIINKEHHE,
OLICHKA)

08.04.2024

110

[ToBTOpenue n o6o6menne. TekcToBbie
3a/1auu (pemeHrne TEKCTOBBIX 3a1a9
apuMETUYECKUM H alTeOpandecKum
crioco6amu)

08.04.2024




111

112

113

114

115

[ToBTOpenue u o6odmenne. TexcToBbie
3a/aun (pereHne TeKCTOBBIX 3314
apumeTHnuecKuM U anredpandecKum
crocobamu)

[ToBTOpenue u o6o6menne. TexkcToBbie
3aJ1auM (peleHrue TeKCTOBBIX 3a/1a4
apuMeTHyecKuM U anredpandecKum
criocobamu)

[ToBTOopenue u 060061eHue. TekcToBbIe
3a/1a4u (peIICHNE TeKCTOBBIX 33714
apruMETHUECKUM U aIreOpanyecKum
crocobamm)

[ToBTOpenue u o6o0mIeHue. TeKCTOBbIC
3ajauu (peleHre TEKCTOBBIX 3a1a4
apu(METHYECKUM U AITreOpandecKuM
crocob6amu)

[ToBTOpenue u o6o6meHne. TekcToBbIe
3aaun (peleHne TeKCTOBBIX 3a/1a4
apudmeTHuyecKuM U anredpandecKum
crioco6amu)

11.04.2024

11.04.2024

15.04.2024

15.04.2024

18.04.2024

116

[ToBTOpEeHue u 060061IEeHNE.
AnreOpanueckue BBIpaKSHUS
(mpeobpazoBaHue areOpanyecKux
BBIPQKEHUH, COJICPIKAIINX CTETICHb C
LEJTBIM TTOKA3aTeNeM )

18.04.2024

117

[ToBTOpeHue u 06061IEeHNE.
AnrebpanuecKue BHIPAKCHUS
(mpeobpazoBaHue areOpanyecKux
BBIpQ)XEHUH, COJIepKaIUX CTENEeHb C

22.04.2024




118

119

120

121

122

O EJIbIM HOK&?)&TCJ'ICM)

[ToBTOpenue u o0oOIIEHHE.
AnreOpanyeckue BEIpaKCHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIPOXCHUH, COJIEPIKAIINX CTETIICHD C
IEJIBIM TTOKa3aTesIeM)

[ToBTOpenue u o6oOIIEHHE.
AnreOpanueckue BBIPaKESHUS
(npeobpazoBaHue anredOpanvaecKux
BBIPAKCHUH, COJICPIKAIIUX
apuMeTHUECKHI KBaAPaTHBINA KOPEHb )
[loBTOpEeHue u 06001IEHNE.
AnreOpanueckue BBIPaXKESHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIPAKCHUH, COJICPIKAIINX
apuMeTHUECKHI KBaAPaTHBIN KOPEHb)
[ToBTOpeHune u 060061IEeHNE.
AnreOpanueckue BBIpaKSHUS
(mpeobpazoBaHue areOpanyecKux
BBIPAKEHUH, COJIEPIKAIINX
apuMeTHUECKHI KBaAPaTHBIN KOPEHb)
[ToBTOpenue u o6o0IIEHHE.
AnreOpanueckue BBIpaXESHUS
(mpeobpazoBaHMe LENBIX U JPOOHO-
palMOHAIBHBIX BBIPAKCHUI)

22.04.2024

25.04.2024

25.04.2024

29.04.2024

29.04.2024

123

[ToBTOpenue u 0600IIEeHNE.
AnrebpanuecKue BHIPAKCHUS
(mpeobpazoBaHMe LENBIX U JPOOHO-
palMoHaIBbHBIX BBIPAXKEHUI)

02.05.2024




124

125

126

127

128

129

130

[ToBTOpEeHME M 00OOIICHNE.
Anrebpanueckre BbIpaXeHUs
(mpeobpazoBaHMe LENBIX U JPOOHO-
panroHaIBHBIX BBIPAKESHUH)

[ToBTOpEeHME M 00OOIICHNE.
AnrebpandecKkue BhIPpaKCHHUS
(mpeobpazoBaHMe LENBIX U JPOOHO-
paIMOHATIBLHBIX BBIPAKECHUH )

[ToBTOpEeHME M 00OOIICHNE.
Anrebpanyeckue BeIpaXeHUs (pa3ioKeHne
MHOTI'OYIEHA Ha MHOKHUTEH, B TOM YHCJE C
MCIOJIb30BaHUEM (POPMYJI COKPAIIEHHOTO
YMHOKEHUS)

[ToBTOpEeHME M 00OOIICHNE.
Anrebpanyeckue BeIpaXeHUs (pa3ioKeHne
MHOTI'OYIEHA Ha MHOKHUTEH, B TOM YHCJE C
HCIOJIb30BaHUEM (hOPMYJT COKPAIIEHHOTO
YMHOKEHUS)

[ToBTOpeHuUe u 06001IeHNE.
Anrebpanueckue BhIpaXeHUs (pasaoxKeHne
MHOTI'O4JIEHa Ha MHOXKHUTEINH, B TOM YHCIIE C
MCTIOJIB30BaHUEM (DOPMYIT COKpAIIEHHOTO
YMHOKEHUS)

[ToBTOpeHUE u 06001ICHNE.
AnrebpanyuecKue BHIPAKECHHS
(MozenrpoBaHue C MOMOIIBIO0 (hopMyI
peabHBIX MPOIECCOB H SBJICHUN )
@yHKIMH (IOCTPOEHUE, CBOMCTBA
M3YYEHHBIX (DYyHKITHIA)

02.05.2024

06.05.2024

06.05.2024

13.05.2024

13.05.2024

16.05.2024

16.05.2024




[ToBTOpenue u 0600menne. @yHKIUN

131 i
3 (HOCTpocEHHe, CBOICTBA U3yYEHHBIX 1 20.05.2004
yHKLHiH)
[ToBTOpenue u 0600menne. @yHKIUN
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35 TOTOBAsi KOHTPOJIbHASI paboTa 1 7 05.2024
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

. Anrebpa, 7 knacc/ Mepansk A.T"., MonoHckui B.B., Akup M.C.; noa peaakumen
Mogonbckoro B.E., O6uwecTBoO ¢ orpaHN4YeHHON OTBETCTBEHHOCTbLIO M3aaTenbCknin LLEHTP
«BEHTAHA-TPA®»; AkumoHepHoe obLuecTtBo «/3patenbctBo «lpocBeLleHme»

° Anrebpa, 8 knacc/ Mepansik A.l'., MonoHckun B.B., Akup M.C.; noa peaakumen
Mogonbckoro B.E., O6uwecTBoO ¢ orpaHN4YeHHON OTBETCTBEHHOCTbLIO M3aaTenbCknin LLEHTP
«BEHTAHA-TPA®»; AkumoHepHoe obLuecTtBo «/3patenbctBo «lpocBeLleHme»

° Anrebpa, 9 knacc/ Mepansik A.l'., MonoHckun B.B., Akup M.C.; nog pegakunen
Mogonbckoro B.E., O6LWeCTBO C OrpaHU4YEHHOM OTBETCTBEHHOCTbLIO /30aTenbCKu LEHTP

«BEHTAHA-TPA®»; AkumnoHepHoe obulecTBo «M3gaTtenbcTBo «lpocBeLleHne»

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

[S—

. https://uchi.ru/

2. https://metaschool.ru/

3. https://maketest.ru/

4. https://foxford.ru/

5. https://math-ege.sdameia.ru/

(@)

. https://math100.ru/
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