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HOACHUTEJBHAASA 3AIINCKA

Anrebpa sBIS€TCS OIHMM W3 OMNOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHHUs: OHa 00€CIIEYNBAET U3yUYECHHE JAPYTUX JTUCLHUILIINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIIOB, €€ OCBOCHHE HEOOXOIUMO s
MPOJIOJDKEHUS 00pa30BaHUs M B TIOBCETHEBHOM XU3HU. Pa3BuTre y o0ydarommxcs
HAyYHBIX TPEJCTABICHUNA O TMPOUCXOKIACHUU U CYIIHOCTH aJreOpandecKux
a0CcTpakiuuii, crocodbe OTpakKeHUs: MaTEMAaTHUYECKON HAYKOU SIBJICHUN U MPOIECCOB
B TIPUpPOJAEC W OOIIECTBE, POJIM MATEMATHYECKOTO MOJICTUPOBAHHS B HAYYHOM
MO3HAHWUU M B MPAKTHUKE CITOCOOCTBYET (POPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
M KauyeCTB MBIIUICHUS, HEOOXOAMMBIX IS aJanTallid B COBPEMEHHOM MH(PPOBOM
oOmectBe. M3yueHue anreOpsl oOecleurMBaeT pa3BUTHE yMEHUS HaOJI0AaTh,
CpaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICUCTBHS W BBIBOJI,
dbopmynupoBath yrBepxkAcHUSI. OCBOEHUE Kypca anre0psl 00ecTeunBaeT pa3BUTHE
JIOTUYECKOTO MBITIUNICHUST OOYyYalOIMMUXCs: OHWU HCIOJB3YIOT JCAYKTHBHBIC W
WHIYKTUBHBIE PAcCYKIEHUs, 0000ICHNE U KOHKPETH3AIUIO, a0CTparupoBaHue u
anajoruto. OOydenwe  anreOpe  MOpeAnojaraeT  3HAUYUTENbHBIM  00BEM
CaMOCTOSATENLHON JCATENHHOCTH OOYUYaIOIUXCS, IMO3TOMY CaMOCTOSITEIIbHOE
pelIeHue 3a1a4 SABISICTCS peaanu3annueil 1esITeIbHOCTHOTO MPUHITUTIA 00YICHHUS.

B crpykType mporpammbl y4eOHOTO Kypca «Anredpa» uisi OCHOBHOTO
o01iero 00pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJAEPKATEIbHO-METOANYECKUE
muHUN: «Yucaa u BRIUUCICHUSD», «ANTeOpandecKue BBIPAKCHUN», «YPAaBHCHUS H
HepaBeHCTBa», «DyHkmumy. Kaxkmas W3 3TUX ColIepKaTelTbHO-METOIUYECKIX
JUHUN Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET H3yUCHHSI Kypca, B3aMMOJICHCTBYS C
ApPYTUMHU €ro JUHUSMUA. B xome w3ydeHus y4eOHOTo Kypca oOydaronumcs
MPUXOIUTCS JIOTUIECKUA PACCYKNIaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBECHHBIN
S3bIK. B CBSI3M C 3THM B mporpaMMy ydeOHOTO Kypca «Anredpa» BKIIOYEHBI
HEKOTOpPBIE OCHOBBI JIOTUKH, TMPEJACTAaBICHHBIE BO BCEX OCHOBHBIX pa3fenax
MaTeMaTU4YeCKOro o0pa3oBaHus U CHOCOOCTBYIOIIUE OBIAJECHUIO O0YyYaIOIMIUMUCS
OCHOB  yHUBEPCAIBHOTO MareMmarmueckoro s3bika. CoaepkaTelnpbHOW U
CTPYKTYpPHOM OCOOEHHOCTBIO YueOHOro Kypca «Anredpa» SBISIETCS €ro
MHTETPUPOBAHHBIA XapaKTep.

Conepxanne nuHUM «UuWcCia W BBIYUCICHHS» CIY)KAT OCHOBOW JIsI
TATBHEHUIIIETO M3yYCeHHUS] MATEeMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOyYArOIIMXCS
JIOTUYECKOTO MBINIICHUS, (OPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aITOPUTMaMHU, a
TaK)Xe IPHOOPETCHHIO MPAKTHUYESCKIUX HABBIKOB, HEOOXOIUMBIX JIJISl TIOBCETHEBHOU
*U3HU. PazBuTHE MOHATUS O YKMCJIE Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs
CBS3aHO C PAIMOHATBLHBIMH W HWPPANMOHAIBHBIMH YHCIIaMH, (opMUpOBaHHEM



MPEJICTABJICHUI O JEUCTBUTEIBHOM YHCIE. 3aBEPIICHUE OCBOCHUS YHCIIOBOU
JIMHUU OTHECEHO K CpeIHEMY 001IeMy 00pa30BaHUIO.

ConepxaHue IByX anreOpanyeckux JUHUN — « ANreOpandecKre BhIPaXKECHUS
U «YpaBHEHHS] M HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOyHArOLIUXCS
MaTeMaTUYECKOro arrmapara, HeoOXOAUMOTO MJisd PEIICHUs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero oOpa3oBaHusi Y4YeOHBI Marepuall TPYHIUPYETCS BOKPYT
pallMOHANLHBIX BhIpKEHUH. AnreOpa JEeMOHCTPUPYET 3HAUCHUE MAaTeMaTUKH KakK
S3bIKa JJI1 TOCTPOEHUS MATEMATHUYECKUX MOJIeNeH, OMUCAaHMS MPOIECCOB H
ABJICHUU pealbHOro Mupa. B 3agaum oO0yueHus anredOpe BXOMST TakKXKe
JanbHEWIlee pa3BUTHUE AJNTOPUTMUYECKOTO  MBINLIICHUS, HEOOXOAMMOTO, B
YaCTHOCTH, JMJIsI OCBOCHHMSI Kypca HUH(POPMATHKU, W OBJAJCHUE HaBBIKAMHU
JNEAYyKTUBHBIX paccyxaeHuil. [IpeoOpaszoBanrne cCUMBOJBHBIX (HOPM COCOOCTBYET
Pa3BUTHIO BOOOpaKEeHMUSI, CHOCOOHOCTENM K MaTEMAaTUY€CKOMY TBOPYECTRY.

Conepxanue GyHKIIMOHAIBHO-Tpa)UUECKON JTMHUM HAIIEJIEHO Ha MOIy4YeHHE
oOyyaromuMucs 3HaHUN 0 (PYHKIUSIX KaK Ba)KHEUIIeH mMaTeMaTHUuecKOod Mojzenu
JUTsL OTIMUCAHUSL U MCCIIeI0BaHUsI PA3HOOOPA3HBIX MPOIECCOB U SIBIICHUM B MPUPOJIE
u obmecrBe. M3yueHne maTtepuana CHOCOOCTBYET Pa3BUTHIO Yy OOy4YaroIIMXCSA
YMEHHSI UCIIOJIB30BaTh PA3JIMUHbBIC BBIPA3UTEIbHBIE CPECTBA SI3bIKAa MATEMATUKH —
CJIOBECHBIE, CHMBOJIMYECKHE, Trpaduueckue, BHOCUT BKJIaJ B (OpMUPOBaHUE
MPECTABICHUM O POJIM MATEMATUKHU B PA3BUTUU LIUBUIU3AINU U KYJIbTYPBHIL.

CornacHo yudeOHOMYy IlaHy B 7-9 kjaccax wu3ydaeTrcssi y4eOHBId Kypc
«AnreOpa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIE Pa3/eNibl COACPIKAHUS:
«Yucna u  BBIYUCICHUS», «ANreOpanueckue BBIPAKECHUS», «YpaBHEHHUS U
HEPABEHCTBA», « DyHKIIUNY.

Ha u3yuenue yuebHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce
— 102 ygaca (3 4gaca B Hemeno), B 8 kimacce — 102 ygaca (3 ygaca B Henemnro), B 9
kimacce — 102 gaca (3 yaca B HeZIeliO).



COAEPKXAHUE OBYUEHUA
7 KIIACC

Yucia v BBIYUCTIEHUSA

JpoOu OOBIKHOBEHHBIE U JECSATUYHBIE, TIEPEXO0Jl OT OJHOM (POpPMBI 3aMUCH
npoOeit k apyroil. IloHaTwe palnMOHaNbHOrO 4YHCJA, 3aluCh, CpPaBHEHHUE,
YHOOPSIAOUMBAHUE  pAlMOHAJBHBIX  uucel. Apudmernyeckue ACHUCTBUS C
palMoOHAIBbHBIMU YHCIIaMU. PenieHne 3aay U3 peaibHOM NPAaKTUKW HA 4acTH, Ha
TpooOwu.

CreneHnb C HaTypaJbHBIM TIOKa3aTeJIEM: OMpEAeNIeHHe, MpeoOpa3oBaHUe
BBIPAKEHUI HA OCHOBE OMpEAENICHUs, 3aMuch OonbIKX yucen. [IponeHTsl, 3anuch
MPOIIEHTOB B BUJE APOOU U IpoOU B BHUJE MPOLIEHTOB. Tpu OCHOBHBIE 3aJlayu Ha
MPOLICHTHI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JIEIMMOCTH, PA3JI0KEHUE Ha  MHOXKHUTEIN
HATYpaJIbHBIX YHCEN.

PeanbHbie  3aBUCMMOCTHM, B TOM 4ucle TmpsMas W oOparHas
MPOMOPUHUOHAIBHOCTH.

AnaredOpanvecKue BbIPaKeHUS

[IepemeHHbBIE, UUCIOBOE 3HAYEHUE BBIPAXKEHHUS C IEPEMEHHOM. JlomyCcTUMBIE
3HAYEHHUS NepeMeHHbIX. [IpeacTaBienne 3aBUCUMOCTH MEXIY BEJIMYMHAMU B BHUJIE
dbopmyibl. Beruucnenus no ¢popmynam. [IpeobpazoBanre OyKBEHHBIX BhIpaKEHUH,
TOXKJCCTBEHHO PpAaBHBIE BBIPAXEHUs, TMpaBWia MOpeoOpa3oBaHUs CyMM U
MPOU3BEACHUM, TpaBUJia PACKPHITUS CKOOOK M IPUBEICHUS TOI00OHBIX ClIaraeMbIX.

CBolCTBa CTENIEHU C HATYPaJIbHBIM MOKA3aTEIIEM.

OpnHouneHsl 1 MHOTOWIEHbI. CTenenb MHOTO4YIeHA. CIIO)KEHUE, BRIUNTAHUE,
YMHOKEHUE MHOTOWICHOB. @OpMyJbl COKPAIEHHOTO YMHOKEHUA: KBaJpaT
CyMMbI M KBajpaT pasHocthu. Dopmyna pa3HOCTH KBaapatoB. PasznoxeHue
MHOTO4YJIEHOB HAa MHOYKUTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHEe, KOpPEHb YpaBHEHUs, IMpaBWiia MpeoOpa3oBaHUs ypaBHEHWUS,
PaBHOCUJIBHOCTh YPaBHEHUM.

JIuHeilHOe ypaBHEHHE C OJHOM MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YpPaBHEHHUSI, PEIICHUE JIMHEHHBIX ypaBHEHUW. (COCTaBI€HUE YPAaBHEHHUU IO
YCIIOBHIO 3a7auu. Pernenne TeKCTOBBIX 33/1a4 ¢ MOMOIIBI0 YPABHEHUH.

JIuneliHoe ypaBHEHHE C IByMsl IEpeMEHHbIMU U ero rpaduk. Cucrtema aByx
JIMHENHBIX YPaBHEHUW C JBYMS INEPEMEHHBIMU. PelieHue cucTeM YpaBHEHUH
crocoOOM TMOJCTaHOBKU. [IpuMepbl pelieHus TEKCTOBBIX 3a/ady C IMOMOIIBIO
CUCTEM YPaBHECHUM.

DyHKUNH



Koopaunara Touku Ha npsMoi. UucnoBele MpomMexyTKH. PaccTosHne Mex Ty
JBYMSI TOYKAMU KOOPJIMHATHOU MPSIMOM.

[IpssmoyronbHas cucteMa KoopauHat, ocu Ox u Oy. Abciucca U opanHaTa
TOYKHM Ha KOOPAUHATHOM IIockocTH. [IpuMepsl rpadukoB, 3aJaHHBIX (pOpMyIaMHU.
Utenue rpadukoB peanbHbix 3aBucuMocTed. Ilonstue ¢ynkuuu. [paduk
¢yukiuu. CroiictBa ¢yukiui. Jlunelinas pyukuus, e€ rpaduk. I'padux GyHkuu
y = |x|. 'paduueckoe pemnieHre JHMHEHHBIX YPAaBHEHMH M CHCTEM JIMHEWHBIX
YpaBHEHUM.

8 KIIACC

Yucia v BBIYMCTIEHUSA

KBangpaTtubiii kopenb u3 uyucna. [lonstne 00 uUpPpalMOHAIBHOM YHUCIE.
JlecaTuuHble TPUOIMIKEHUST UPPALIMOHANIBHBIX uKces. CBONCTBA apu(METHIECKHUX
KBaJ[paTHBIX KOPHEHN U UX MPUMEHEHUE K MPEe0OPa30BAHUIO YUCIOBBIX BhIpaKEHUN
Y BBIYUCIICHUSIM. J|€HCTBUTEBHBIC YUCIIA.

CreneHsb ¢ 1eJIbIM TTOKa3aTelieM U €€ cBorcTBa. CTaHaapTHAS 3alMCh YKCIIA.

AnredOpanvecKue BbIPaKEeHUS

KBanparueiii  TpéxwieH, pa3lIO)K€HUE KBAJAPATHOTO TPEXUJIECHA Ha
MHOXHUTEIH.

Anre6pandeckast poob. OCHOBHOE CBOWCTBO alreOpanveckoi ApoOwu.
CnoxeHue, BbIYUTAHHE, YMHOXEHUE, [I€JIEHHE alreOpandeckux ApoOeH.
PanmonanbHbie BRIpAXKEHUS U UX TIpeoOpa3oBaHue.

YpaBHeHUA U HEPABEHCTBA

KBagpatHoe ypaBHeHue, QopMmyna KOpHEH KBaJpaTHOTO ypaBHEHHS.
Teopema Buera. Pemienue ypaBHEHHM, CBOIAIIMNXCS K JIMHEWHBIM U KBaJIPATHBIM.
[IpocTeiiue poOHO-palMOHATbHBIE YPAaBHEHUS.

I'paduueckas uHTEepHpeTanysi ypaBHEHUN C JBYMS MEPEMEHHBIMU U CHUCTEM
JUHEUHBIX ypaBHEHUM C JAByMs TepeMeHHbIMU. [IpuMepnl pelieHus cucrem
HEJTMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pemenre TeKCTOBBIX 3a/1a4 alreOpandyecKuM CIIocoOoM.

YuclioBble HEpaBEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OJIHON MEPEeMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucreMbl JIMHEWHBIX HEPABEHCTB C OJJHOW MEPEMEHHOM.

DyHKUNHA

[lonarue @ynkuun. OONacTb ONpEeACTeHUsT U MHOXKECTBO 3HAUYCHUI
¢byukiuu. CiocoOsl 3aanust GyHKIUH.

I'paduk dynkuuu. Ytenue cBoicTB ¢GyHKIuU 1o e€ rpaduxy. IIpumeps
rpaduKoB QYHKIUH, OTPAXKAIOIIUX pealibHbIe MPOIECCHI.



@DYHKIUU, OMNMUCHIBAIOIIAE TPSIMYI0 H OOpaTHYIO MPOIMOPIHOHATLHEIC
3aBHCHMOCTH, HX rpaduki. OyHkmun y = x2, y = x3, y = Vx, y=|x|. [padudeckoe
pEIICHUE yPaBHEHUN U CUCTEM YPABHECHUM.

9 KUJIACC

Yucia 1 BIYMCJICHUSA

PanmonanbHbie yncia, UPpallMOHAIBHBIE YUCIA, KOHEYHbIE U O€CKOHEYHBIE
JecATUYHbIEe ApoOu. MHOXKECTBO JEUCTBUTEIBHBIX YUCEN, EUCTBUTEIbHBIE YHCIIa
Kak OECKOHEUHbIE JECATUYHBIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXIY MHOKECTBOM JIEHCTBUTEIBHBIX YUCEII U KOOPIAUHATHOMN IIPSAMOU.

CpaBHeHUE JEUCTBUTENBbHBIX 4YHCEN, apumeThyeckue JeUcTBUsS C
JNEUCTBUTEIILHBIMU YHCIIAMMU.

Pa3Mepbl 0OBEKTOB OKpPYKAIOIIETO0 MHUpPa, JIUTEIBHOCTh IPOIIECCOB B
OKPYXaroIIEM MUPE.

[MpubnmxEnHOE 3HaUCHHE BEIMYUHBI, TOYHOCTH NpubIkenus. OKpyTieHue
yucell. [Ipuknaka u oeHka pe3yabTaToB BBIYNCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIuneliHOe ypaBHEHMeE. Penienne ypaBHeHNM, CBOASIIMXCS K IMHEUHBIM.

KBanparnoe ypaBHeHue. Penienue ypaBHEHUH, CBOASIINXCS K KBAJIPaTHBIM.
bukBanpatnoe ypaBHeHue. [Ipumepsl pemieHns ypaBHEHUN TPETbE W YETBEPTOM
CTEIICHEN Pa3I0KEHUEM HA MHOKUTENU.

Pemiennie npoOHO-palMOHAIBHBIX ypaBHEHHU. PelieHue TEKCTOBBIX 3ajad
anreOpandeckKuM METOOM.

VYpaBHeHue ¢ AByMsl MEpPEeMEHHBIMU U €ro rpaduk. PemieHue cucteM IBYX
JIMHENHBIX YPaBHEHUN C IByMs IEPEMEHHBIMH. PellIeHne CUCTEM JIByX YPaBHECHUH,
OIHO U3 KOTOPBIX JHHEHHOEe, a Japyroe — BTopoi cremneHu. ['paduueckas
WHTEPIPETALNS CUCTEMBI YPABHEHUN C IByMS IEPEMEHHBIMU.

Pemenre TeKCTOBBIX 3a/1a4 alreOpandyecKuM CIIocoOoM.

UucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienrne nUHENHBIX HEPABEHCTB C OJAHOM IepeMeHHOoW. PemeHne cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW TmepeMeHHOW. KBaaparHele HepaBeHCTBaA.
I'paduueckass uHTEprpeTanvisi HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMM.

DyHKUNHA

KBagpatuunas ¢yskuusa, e€ rpaduk u cpoiicTBa. [lapabona, KoOpauHATHI
BEPIIMHBI TapadoJibl, 0Cb CAMMETPUHU MapadOIbl.

[pabuxu GyHKIMiz: y = kv, y = kx + b, y = k/x, y =x3, y=Vx, y = |x| u ux
CBONCTBA.

YucaoBble M0CJI€10BATEIbHOCTH U MPOrPecCHHU



[ToHsiTHE 4YHCIIOBON NOCIEAOBATENBHOCTH. 3aJaHUE IMOCIEI0BATEIbHOCTH
peKkyppeHTHOM (hopMmyIoii u popMyioil #-ro ujeHa.

Apudmernueckass U reoMmetrpuueckass mporpeccur. PopMmysibl #-ro 4ieHa
apu(pMEeTHUYECKON U TEOMETPUUECKON MPOTPECCHI, CYMMBI TIEPBBIX 7 YICHOB.

N3o0paxkenne uineHOB apuMETHUYECKOM M TeOMETPUUYECKOM Mporpeccuit
TOYKaMHU Ha KOOPJAWHATHOM IUIOCKOCTH. JIMHENHBIA U 3KCIIOHEHUHAIbHBIA POCT.
CI105KHbBIE€ POLICHTHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IIPOI'PAMMDBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIuuHOCTHBIE Ppe3yabTaThl OCBOCHHMS MPOTpaMMbl y4eOHOro Kypca
«Anre0pay» XapakTepu3ylOTCs:

1) naTproTHyYecKkoe BOCIIUTAHUE:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMY M  HACTOSIIEMY POCCUHCKOM
MaTeMaTUKH, [I€HHOCTHBIM  OTHOIIEHHEM K JIOCTIDKEHUSIM  POCCUHCKHUX
MaTeMaTUKOB U POCCUHCKOM MaTeMaTHYECKOM IIKOJbI, K HUCMIOJb30BAHUIO ITHX
JOCTHKEHUN B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpa:xJaaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJIHEHUIO 00S3aHHOCTEN T'pakJIaHMHA U peallu3allii €ro
MpaB, TMPEJICTABICHUEM O MAaTEeMaTUYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBICHUM, MPOIEAYp TpakKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKJIEHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C TMPaKTUYECKUM MPUMEHEHHEM JIOCTUXKEHUM HAyKH, OCO3HAHUEM BaXHOCTHU
MOPaJIbHO-3TUYECKUX MPUHIIUIIOB B ACSTEILHOCTU YUEHOTO;

3) TpyA0OBOE BOCIIMTAHHUE:

YCTAaHOBKOM Ha aKTUBHOE YyYacTH€ B PEHICHUU NPAKTHUUYECKUX 3aj]ay
MaTeMaTUYECKOW HaMpaBIC€HHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMaTHYE€CKOTO
o0pa3oBaHUs Ha MNPOTSHKEHUU BCEW JKM3HU U1l YCHEUIHOW MpodeccHoHaIbHOU
NEATeNIbHOCTU W PAa3BUTHEM HEOOXOIUMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHIUBUIYATBHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K  SMOILMOHAIIBHOMY H©  3CTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lau, PEUICHUN, pacCyXIEHUU, YMEHHUIO BUJIEThH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTaIMe B JCSATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpeACTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUSI YEJIOBEKA, MPUPOJIBI U
oOllecTBa, MOHMMAHUWEM MATEMaTUYECKOM HayKu Kak c@epbl 4YelIOBEYeCKOU
JEATeNIbHOCTH, ATANoOB €€ Pa3BUTHUS U 3HAYMMOCTH ISl Pa3BUTHS LUBWIN3AIINH,
OBJIQJICHUEM SI3BIKOM MaTeMaTHUKH U MAaTeMaTUYECKOW KyJIbTypOW KakK CpEeICTBOM
MO3HAHUS MHPA, OBJAJCHUEM NPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIbCKON
NeATEeNbHOCTH;



6) ¢usuveckoe BocnuTanue, (GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIAaroNmoJyYns:

TOTOBHOCTBHIO MPUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B HHTEpPECaX CBOETO
3I0pPOBbS, BEACHUSA  3J0pOBOro  oOpa3a JKM3HU  (30pOBOE  MUTAHHUE,
cOaTaHCUPOBAHHBIM pEXKUM 3aHATUM U OTIbIXa, peryispHas Quznueckas
aKTUBHOCTb), C(OPMHPOBAHHOCTHIO HaBblKa pehIEKCUHU, MPU3HAHUEM CBOETO
MpaBa Ha OLIMOKY U TaKOTO ke IpaBa JPyroro 4eaoBeKa;

7) 3K0J10THYECKOe BOCITUTAHUE:

OpUEHTaIlMel Ha MPUMEHEHUE MAaTEeMaTUUYECKUX 3HAHUM NIl pelIeHus 3a7ad
B 00J1aCTH COXPAHHOCTH OKPYXKaIIIeH Cpebl, IJIaHUPOBAHUS TOCTYNKOB U
OLICHKM HMX BO3MOXHBIX MOCIEICTBUN sl OKPYXKAIOIEeH Cpejbl, OCO3ZHaAHUEM
r100aJIbHOTO XapakTepa SKOJIOTMYECKUX MPOOJIeM U MyTeH X pelieHus;

8) ajanranusa K M3MEHAWIIMMCH YCJOBHSAM COLMAJBLHON U NMPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JEUCTBUSIM B YCJIOBHUSIX HEOMPEACIEHHOCTH, MOBBLIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS y NPYTUX JIOJeH, mpuoOpeTaTh B COBMECTHOU JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
(dhopMyIHpOBAThH UJIEU, OHITHUS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM UUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JeMUIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYAIIMI0 KaK BBI30B, TPEOYIOUIUUA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUS, (GOPMYJIMPOBATH M OLEHUBATh PUCKU U
MOCJHEACTBUS, POPMHUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATDHI

Ilo3naBare/ibHBIE YHUBEPCAJIBbHBIC y‘{eﬁﬂble IleﬁCTBHH

Bba3oBble Joruueckue aeiicTBUA:

e BBISBIATH U XapaKTePU30BaTh CYHIECTBEHHbIC MPU3HAKU MATEMATHUYECKUX
O0OBEKTOB, MOHATHI, OTHOIICHUN MEXIy MOHATUSIMHU, (POPMYITUPOBATH
ONpeNeNieHUs]  MOHSITUM, YCTAaHABIMBATh CYIIECTBEHHBIH  IPU3HAK
KJaccupuKaluu, OCHOBAaHMS HJii OOOOIIEHUS] W CpPAaBHEHUS, KPUTEPUH
MIPOBOJIMMOTI0 aHAJIN3A;

e BOCHOPUHUMATH, (OPMYJIHPOBATH U  MNPEOOPA3OBBIBATh  CYXKICHUS:
YTBEpJUTENbHBIE U OTpHUIIATENIbHbIC, €IWHUYHBIC, YAaCTHBIE U OOIIHE,
YCJIOBHBIE;



BBIABJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeursi B (akTax, JaHHBIX, HAOMIOACHUSAX M YTBEPKICHUSIX,
npejuiaratb ~ KpUTEpUM  JUIsl  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHIA;

JenaTh BBIBOABI C KMCIOJIB30BAHMEM 3aKOHOB JIOTUKH, NE€IYKTHUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;
pa3Ouparh JOKa3aTEeIbCTBA MATEMATUUECKUX YTBEPKICHUM (MIpsSMbIE U OT
MIPOTUBHOI0), MPOBOJIUTh CAMOCTOSTEILHO HECJIOXKHBIE JI0Ka3aTeIbCTBA
MareMaTU4ecKkux (PaKToB, BBICTpaMBaTh AapPryMEHTAIUIO, MPUBOJIUTH
MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYK/ICHHUS;
BBIOMpaTh CMOCOO pelieHus: y4eOHOM 3amauu (CpaBHHBATh HECKOJIBKO
BAPUAHTOB pEIlIEeHUs, BHIOMpaTh HauboJee NOAXOMANUNA C Y4E€TOM
CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBbie uccien0Bare/IbCKue I[eﬁCTBHﬂI

HCIIOJB30BaTh BOIMPOCHI KaK HCCIIEIOBATEIIbCKUM MHCTPYMEHT MO3HAHUS,
dbopMyIHpoOBaTh BOMPOCH], (UKCUPYIOIIUE MPOTHUBOpEUHe, MpodeMy,
CaMOCTOSITENIbHO yCTaHABJIMBaTh HCKOMOE U JaHHOE, (OpMUPOBAThH
TUIIOTE3Y, apTYMEHTUPOBAThH CBOIO MO3UIIUI0, MHEHHUE;

MPOBOAUTL MO CaMOCTOSITEIbHO COCTABICHHOMY IUIaHYy HECIOKHBIN
AKCIEPUMEHT,  HEOOJbIIOE  UCCIEJOBAHHE IO  YCTAHOBJICHUIO
0COOEHHOCTEHl MaTeMaTHYSCKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXKly COOOM;

CaMOCTOSITENIbHO (OPMYJIMPOBATH OOOOIIEHUSI U BBIBOBI [0 pe3ysibTaTaM
MPOBEIEHHOTO0 HAOJIOJIEHUS, HCCIIEI0BaHuUs, OLEHUBATh JI0CTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTATOB, BEIBOJAOB U 0000IIEHUN;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIJIBUTATH
MIPEIOIOKEHUS O €70 Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBIABJISITh HEJIOCTATOYHOCTh W H30BITOYHOCTh HHQOpMAIUU, ITaHHBIX,
HEOOXOJIUMBIX JJIsI PEIICHUS 3a/1auu;

BBIOMpaTh, aHAJIU3UPOBATH, CHUCTEMATU3UPOBATH U HUHTEPIPETUPOBATH
MH(OPMAITUIO PA3IMYHBIX BUJIOB U (POPM MPEICTABICHUS;

BbIOMpaTh (GopMy TpeAcTaBlIeHUs HHPOPMAIMU U WUIIOCTPUPOBATH
peliaeMble 3a/laud CXeMaMH, JuharpaMMamu, HHOW rpaduxodl u ux
KOMOWHAIIUSAMU;

OIICHUBATh HAJEKHOCTh HMHQPOpPMAIIUU 1O KPUTEPUSIM, NPEAJIOKEHHBIM
y4YuTEeNEM MU CHOPMYIHUPOBAHHBIM CAMOCTOSITEILHO.

KOMMyHI/IKaTI/IBHLle YHUBEPCAJIBHLIC y‘leﬁﬂble I[EﬁCTBI/Iﬂ:



BOCIIpUHUMATh W  (HOpMynaupoBaTh CYXJACHUS B COOTBETCTBUU C
YCJIOBUSAMH U IENSIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3pPEHHUS B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJly pelIeHus 3aa4l, KOMMEHTHUPOBATH MOJIYYEHHBIN PE3yIbTaT;

B X0JIe 00CY>KJIEHHSI 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOU TEMBI,
poOJieMbl, pelaeMoin 3aJ1auu, BbICKa3bIBaTh UJI€H, HAIIEJICHHbBIE HAa TTIOUCK
pelIeHus, COIMOCTaBJISITh CBOU CYXKJEHUS C CYXICHUSMHU JIPYTHX
YYaCTHUKOB JUajora, oOHapy>XUBaTh pa3jiudyue U CXOJICTBO IMO3UIUH, B
KOpPpEKTHOU opme GOopMyJIUpPOBATH pa3HOTIIACHS, CBOM BO3PAKEHHUS;
MPEACTAaBIATh  PE3yJbTaThl  PEIICHWS  3aJayd,  OSKCIEPUMEHTA,
UCCNIEIOBaHMs,  MPOEKTa,  CAMOCTOSITENbHO  BbIOMpaTh  (popmar
BBICTYIUJICHUS C YUETOM 3aJ1ay MPE3CHTAIMU U OCOOCHHOCTEHN ay IUTOPHUU;
MOHMMATh W  MCHOJIb30BAaTh  MPEUMYIIECTBA  KOMAaHIHOM U
WHJUBUAYAIbHOM pabOThl MpU pEIICHUH Y4YEeOHBIX MAaTeMaTUYECKHUX
3a/1ay;

MPUHUMATH 1[E€Jh COBMECTHOM AESTEIbHOCTH, IJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM pabOThI, pacmpeaeisaTh BHABI pPadOT, I0roBapUBaATHCH,
00CyKIaTh MPoIIeCC U pPe3yabTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJIEH;

y4acTBOBaTh B TpynmoBbix ¢opmax pabotel (oOcyxkaeHus, OOMEH
MHEHUSIMH, MO3TOBBIE€ IITYPMbl U JIPYTHE), BBINOJHITH CBOI YacTh
paboThI U KOOPJIUHUPOBATH CBOU JICUCTBUS C IPYTUMU YiC€HAMU KOMaH/IbI,
OIICHMBATh KAa4ECTBO CBOETO BKJIAJa B OOLIUNA MPOAYKT MO KPUTEPUSIM,
c(hopMyIHPOBaHHBIM YYaCTHUKAMU B3aUMOJCHCTBUSI.

PerJISITHBH])Ie YHUBEpPCAJIBHBIC yqeﬁnme I[eﬁCTBHH
CaMoopraHmaunﬂ:

CaMOCTOSITENIbHO COCTaBJISITh IUJIaH, AJITOPUTM PEIICHHS 3ajadyu (WJId €ro
4acTh), BBIOUpATh CIOCOO pPEIICHUs ¢ yYETOM HMEIOIIUXCS PECypCoB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTUpPOBATbh M KOPPEKTUPOBATH
BAPUAHTHI PEUICHUN ¢ YIYETOM HOBOM MH(MOpMAIIHH.

CaMOKOHTpO.HL, 3MO]_II/IOHaHLHLIﬁ HHTEJJICKT.

BJIAJIETh CIOCOOAMM  CaMOMPOBEPKH, CAMOKOHTPOJS IIpoliecca H
pe3ysbTaTa peuIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NpPHU PELICHUU
3aJlaud, BHOCUTh KOPPEKTUBBI B JICSTEJIBHOCTh Ha OCHOBE HOBBIX
00CTOSATENbCTB, HAWIEHHBIX OIMINOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTH MOCTABICHHOW LIEIU
U YCIIOBUSIM, OOBSCHSITh NPUUUHBI JOCTHXKEHUSI WM HEIOCTUXKECHUS 1IEIH,
HaxXOJUTh OMHKOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.



NPEAMETHBIE PE3YJIbTATBI

K xoHmy oOydenuss B 7 kJjacce oOydYarollMiics TMOJYYUT CIEAYIOIIHE
MpEeAMETHbBIE PE3YIbTATHI:

Yucia 1 BBIYUCTIEHUSA

BrinonuaTh, coueras yCTHbIE U NHUCHbMEHHbBIE MNPUEMBI, apu(DMETUUECKUE
JEUCTBUS C pallMOHATBHBIMU YUCIaMHU.

HaxoauTh 3HaueHUsI YHUCIOBBIX BBIPAKEHUM, MPUMEHSTh pa3HOOOpa3HbIC
crocoObl ¥ MPUEMBI BHIYUCIICHUS 3HAUEHUN APOOHBIX BBIPAXKEHUM, COAECpPKAIINX
OOBIKHOBEHHBIE U JECATUYHbBIE JPOOHU.

[lepexoauts OoT ogHOM (HOPMBI 3alKUCH YUCEN K Apyroi (mpeoOpa3oBHIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTHU B O€CKOHEUYHYIO JECATUUHYIO APOOH).

CpaBHUBATH U YNIOPSAIOYUBATH PAllUOHAIIbHBIC YUCIIA.

OKpyrisaTh yucia.

BBINOMHATS TPUKHUIKY U OLIEHKY PE3YJIbTaTa BRIUMCICHUH, OIIEHKY 3HAYCHUI
YUCJIOBBIX BbIpaXX€HUU. BBIMOIHITE AEHCTBHUS CO CTENEHSMH C HATypalbHBIMU
MOKa3aTeIsIMH.

[IpuMeHsT,  MpU3HAKK  JEIUMOCTH,  Pa3liOKEHUE HAa  MHOXHUTEIU
HaTypaJbHBIX YHCEIL.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 33J]a4d, CBSI3aHHBIE C OTHOIIEHHUEM
BEJIMYMH, MPONOPIHUOHAIBHOCTHIO BEJIUYHMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PElICHHs 3a7ad ¢ y4€TOM OTPaHUYEHH, CBSI3AHHBIX CO CBOMCTBAMHU
paccMaTprUBaeMbIX 0OBEKTOB.

AnredOpanvecKue BbIPaKeHUS

Hcnonp3oBaTh alredOpandeckyr0 TEPMUHOJIOTUIO U CUMBOJIUKY, TPUMEHATH
e€ B IpoLecce OCBOEHHUS y4eOHOro MaTepuara.

Haxoaute 3HaueHus OYyKBEHHBIX BBIpAXKEHUW NPHU 3aJaHHBIX 3HAUYCHUSX
MePEMEHHBIX.

Beimonuate,  mpeoOpa3oBaHUs — IEJIOTO  BBIPAXEHUST B MHOTOWICH
MPUBEICHUEM MOJOOHBIX CIaraéMbIX, PaCKpbITUEM CKOOOK.

BrIMoOnHAT yMHOXEHHE OJHOYJICHA HAa MHOTOWIEH W MHOTOYIeHa Ha
MHOTOYJIEH, TPUMEHSIThH (DOPMYJIbl KBaJpaTa CyMMBbI U KBaJjpaTa pa3HOCTH.

OcyniecTBIATh Pa3N0KEHUE MHOTOWICHOB HAa MHOXHTEIH C IOMOIUIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXUTENs, TPYNIUPOBKUA CIAracMbIX,
puMeHeHUs1 HOPMYIT COKPAIIEHHOTO YMHOXKEHUS.

[IpumensTh nmpeoOpa3oBaHUsi MHOTOWICHOB JUIsl PEIIECHUS PA3IUYHBIX 33724
13 MaTEMAaTHUKHU, CMEKHBIX IPEJAMETOB, U3 PEaTbHON MPAKTUKH.

Hcnonb30BaTh CBOWMCTBA CTENEHEN C HATYypAIbHBIMHU IOKA3aTEIsIMHU IS
npeoOpa3oBaHMs BEIPAKCHUH.



YpaBHeHUA U HEPABEHCTBA

Pemiaty nuHEHbIE ypaBHEHHUSI C OJIHOM IMEPEMEHHOU, MpUMEHss MpaBuia
nepexo/ia OT UCXOJHOTO YpaBHEHUS K paBHOCWIbHOMY eMy. [IpoBepsiTh, sBiseTcs
JI1 YUCJI0 KOPHEM YpaBHEHHUS.

[IpumensTh rpaduueckre METOABI MPU PEIICHUU JIUHEUHBIX YPABHEHUN U UX
CUCTEM.

[lonOGupate npuMepsbl Map YKHCEN, SBISIOMUXCA PEHICHUEM JUHEWHOTO
YpaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPJMHATHOM TIJIOCKOCTH TrpaduK JHUHEHHOTO YpPaBHEHUS C
JIBYMsI TEPEMEHHBIMHU, MOJIb3YSCh TrpadUKOM, MNPUBOAUTH MHPUMEPHI PEUICHUS
ypaBHEHUS.

Pemiath cuctembl ABYX JIMHEHHBIX YPaBHEHUM C IBYMsI IEPEMEHHBIMU, B TOM
qucie rpaguyecku.

CocrtaBnsaTh W peniaTh JIMHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX
YpaBHEHHI IO YCJIOBHUIO 3aJlauyd, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1au¥ MOJy4eHHBIN pe3ybTarT.

DyHKUNHA

N3o0paxkath Ha KOOPAUHATHOUN MPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KU, HHTEPBAJIbI, 3aMUCHIBATH YUCIOBBIE IPOMEXKYTKHU Ha
anreOpanyeckoM s3bIKe.

OTMeuaTh B KOOPJMHATHOM IMJIOCKOCTU TOYKU IO 3aJJaHHBIM KOOpJUHATaM,
cTpouth rpaduku TuHEMHBIX QyHkuid. CTpouts rpaduk pyHkuuu y = [X|.

OnuceiBaTh € NOMOIIBI (YHKIUNA H3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIIMYMHAMU: CKOPOCTb, BpPEMS, PACCTOSIHUE, 1I€Ha, KOJUYECTBO, CTOUMOCTb,
MIPOU3BOIUTEIIBHOCTD, BpeMsi, 00bEM pabOTHI.

Haxoaute 3HaueHune GyHKIMU MO 3HAUYCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuid cnoco® MpeACTaBICHUS U aHaIU3a WHQOpMaIuWy,
U3BJIEKATh U UHTEPIPETUPOBATH HHGOPMAIIKIO U3 IPadUKOB peabHbBIX MPOIECCOB
Y 3aBUCUMOCTEN.

K xoHmy oOydenuss B 8 kJjiacce oOydYaromuiicsi MOJMYYUT CIEAYIOIIHE
MpEeMETHbBIE PE3YIbTATHI:

Yucia v BBIYUCTIEHUSA

Hcnonb30BaTh HaualbHbIE MPEICTABICHUS O MHOXECTBE JI€MCTBUTEIbHBIX
Yyuces IJ1 CPAaBHEHUS, OKPYTJICHHS] U BBIUMCICHUH, H300paKaTh NEHUCTBUTEIbHbBIC
Yyyciia TOYKaMH Ha KOOPAUHATHOM MPSAMO.

[IpuMeHsTs TOHSTHE apU(PMETHUYECKOTO0 KBAJIpaTHOTO KOPHS, HAXOJUTh
KBaJpaTHbIE KOPHU, UCIOJb3Yys MPU HEOOXOJAMMOCTH KaJbKYJSITOP, BBITOIHATH
npeoOpa3oBaHusl BBIPAKEHUM, COAEPXKAIIMX KBaJpaTHbIe KOPHHU, HCIOIb3YS
CBOMCTBA KOPHEW.



Hcnonb3oBaTh 3anucu OOJBIIMX U MaJIbIX YHCEN C MOMOIIBIO JECATUYHBIX
npobeit u crenenei uncna 10.

AnredOpanvecKue BbIPaKEHUS

[IpuMeHsAT, TOHSTHE CTENEHU C IeJbIM IOKa3aTeJIeM, BBIMOJIHATD
npeoOpa3oBaHUsl BEIPAXKEHUHN, COIEPKAIUX CTEIEHH C LIEJIBIM IMOKa3aTelIeM.

BBINONHATH TOXIECTBEHHBIE MPEOOpPa30BaHUSI PALIMOHAIIBHBIX BBIPAKECHUIM
Ha OCHOBE MPaBWI IEUCTBUN HaJl MHOTOWICHAMH U alre0panyecKuMu JpoOsmMu.

PacknanpiBaTh KBaIpaTHBIM TPEXWIEH HA MHOXKUTEIIH.

[IpuMensTh peoOpa3oBaHMs BRIPAKEHUM ISl pEIICHUS Pa3IMYHBIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATIbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemiath nuHeHBbIE, KBaJpaTHbIE ypaBHEHUSI W pallMOHAJIbHBIC YpaBHEHWS,
CBOJISILIIMECS K HUM, CUCTEMBI IByX YPaBHEHHI C IBYyMs IEPEMEHHBIMHU.

IIpoBOAUTE MpPOCTENIINE UCCIETOBAHUS YPABHEHUM U CHCTEM YpPaBHEHUM, B
TOM YHCJI€ C IPUMEHEHUEM T'papUUECKUX MPeJCTaBICHHUN (yCTaHABINBATh, UMEET
U ypaBHEHUE WIM CHUCTEMa YPAaBHEHUW PEIICHUS, €CIM UMEET, TO CKOJIbKO, W
npoyee).

[lepexoauTh OT cioBecHOM (OPMYIUPOBKM 3ajauu K €€ anreOpanueckoit
MOJIEIM C TIOMOIIBIO COCTAaBJICHUS YPAaBHEHUS WU CHUCTEMbl ypaBHEHHUI,
HMHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ]a4H MOJIYYEHHBIN Pe3ybTar.

[IpuMeHsTH CBOWCTBA YKCIOBBIX HEPABEHCTB JJIsI CpPaBHEHHUS, OICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBI, 1aBaTh
rpaMyecKyr0 HWJUTIOCTPALIMI0 MHOXKECTBA pEUIEHUNW HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKUNHA

[loHumaTh ¥ HUCHOJB30BATh (PYHKIIMOHAIBHBIE MOHSATUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKHE O003HAUYEHUSsI), ONPENEsATh 3HAUeHUE (PYHKIHUHU IO 3HAUYCHUIO
apryMeHTa, OnpeessaTh cBoMcTBa PyHKIUU 110 €€ rpaduKy.

CrtpouTth rpaduku 31eMeHTapHbIX PYHKIHUN BUIA:

y =k/x, y = x2, y = x3,y = |x|, y = VX, ONHCHIBAaTh CBONHCTBA UHCIOBO}
(dbyHkIuU 110 €€ TpaduKy.

K xoHmy oOydenuss B 9 kJjacce oOydYaromuiicsi MOJMYYUT CIEAYIOIIHE
MpEeAMETHbBIE PE3YIbTATHI:

Yucia v BBIYUCTIEHUSA

CpaBHUBATH U YNIOPSAIOYMBATH PAIMOHAJIBHBIE U UPPALMOHATILHBIC YUCIIA.

Brimonuare apudmeTnyeckue JEUCTBUS C  pallMOHAJbHBIMU YHCIIAMU,
codyeTras YCTHbIE W TIMCbMEHHBIE TMPUEMBI, BBINOIHATH BBIYUCICHUS C
UppanMoHaIbHBIMU YUCIAMHU.



Haxonute 3HaueHHWs CTENMEHEW ¢ TMeIbIMHA TOKa3aTelsIMHd H KOpHEW,
BBIYUCIISITH 3HAYCHHS YUCTIOBBIX BBIPAKCHUM.

OKpyrisiTh JI€UCTBUTENBHBIE YHWCIA, BBIMOJHITh MPUKUAKY pe3yJbTara
BBIUHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKECHUMN.

YpaBHeHUS U HEPABEHCTBA

Pemiaty nuHEHbIE M KBaApaTHbIE YpPaBHEHUS, YPAaBHEHHUSI, CBOMSIIMECS K
HUM, NpOCTeIe TpoOHO-pallMOHATIbHbBIE YPABHEHUS.

Pemiath cuctembl JIBYX JIMHEHMHBIX YpaBHEHUM C JABYMSI MEPEMEHHBIMU H
CUCTEMBI IBYX YPaBHEHUM, B KOTOPBIX OJTHO YPaBHEHUE HE SIBISETCS JIMHEHHBIM.

Pemate TekcTOBBIE 3ajaud aareOpanyecKMM CHOCOOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIByX YPaBHEHU C IBYyMSs IEPEMEHHBIMHU.

IIpoBOAUTE MPOCTENIINE UCCIETOBAHUS YPABHEHUM U CUCTEM YPaBHEHWH, B
TOM YHCJI€ C IPUMEHEHUEM T'papUUECKUX MPEJCTaBICHHN (yCTaHABINBATh, UMEET
7Y ypaBHEHUE WIM CHUCTEMa YPAaBHEHUW PEIICHUS, €CIM UMEET, TO CKOJIbKO, U
npoyee).

Pemate nuHelHBIE HEpPaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, HM300pa)kaTh
pellleHrue HEPaBEHCTB Ha YHCIOBOM MPSMOM, 3aMHCHIBATH PEHICHHE C MOMOIIBIO
CHMBOJIOB.

Pemate  cucTeMBl  JTMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOMIME KBaJAPAaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHUCTEMBI
HEPAaBEHCTB Ha YHUCJIIOBOM MPSMOM, 3aIMMCHIBAThH PEIIIEHUE C TTIOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPHU PEIICHUM PA3IMYHBIX 3a7a4.

DyHKUNHA

Pacno3naBath (PyHKIMM U3y4YeHHBIX BHJOB. [loka3piBaTh CcXeMaTHYECKH

pacnoioKeHNe Ha KOOPIAWHATHOM IUIOCKOCTU TpadUKoB (PyHKUMN Buaa: y = kx, y
=kx+by=kx,y=ax2 +bx+cy=x3y= VX, y = |x|, B 3aBUCUMOCTH OT
3HaYeHUM KOA(PPUIIMEHTOB, OMMUCHIBATH CBOMCTBA (DYHKIU.

CtpoutTh U HU300pakaTh CXeMaTUUECKU TpadUKd KBaAPATHUYHBIX (PYHKIIHM,
OMUCHIBATh CBOMCTBA KBAPaTUUHBIX (PYHKIIUI 1O UX Tpadukam.

Pacno3naBaTh KBaJgpaTUYHYIO (PYHKIHIO 11O (OpMyJie, MPUBOJIUTh TPUMEPHI
KBaJpaTUYHBIX (DYHKIIUNA U3 peanbHOM KU3HU, PUZUKU, TEOMETPUHU.

YucJioBbIE OC/IE10BATEIHLHOCTH U MIPOrPeccun

Pacno3naBath apu(METHYECKYI0 M TE€OMETPUUYECKYI0 MPOTPECCUH TMpH
Pa3HBIX CIIOoco0ax 3aJaHusl.

BrIMOnHATH BBIUKCICHHUS C HKCIOJAb30BaHHEM (QopMyn n-ro uieHa
apu(pMEeTHUYECKON U TEOMETPUUECKON MPOTPECCHI, CYMMBI MEPBBIX N YJICHOB.

N3o0paxkath ujeHbl MOCJIEAOBATEIBHOCTH TOYKAMH Ha KOOPAMHATHOMN
MJIOCKOCTH.



Pemate 3amgaum, CBS3aHHBIE C YKMCIOBBIMU IOCIEIOBATEIBHOCTSIMH, B TOM
qyucie 3aJja4u U3 peajbHOM XKU3HU (C UCMOJIB30BaHUEM KalbKyJSATOPa, HU(PPOBBIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

Kosnu4yectBo yacos
HanMeHoBaHMe pa3e/ioB U TeM
Ne n/m Koutpoabubie | IIpakTue
NMPOrpaMMsbI Bcero
padoThI padoThI
1 Uucna u Beryncienys. Panuonansusie 75 1 0
qucna
2 Anrebpanyeckue BhIpaXKEeHUs 27 1 0
3 YpaBHEHHUs U HEPABEHCTBA 20 1 0
4 Koopaunats! u rpadpuku. OyHKIMN 24 1 0
5 [ToBTOpeHMe U 06001IeHNE 6 1 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




8 KIIACC

KoumnyecTBo yacoB
HanmMeHoBaHMe pa3ie/ioB U TeM
Ne n/mm Kontpoabnsbie | IlpakTnt
NMPOrpaMMsbI Bcero
padoThI padoThI
1 UYucna u Berunciienus. KBagparHeie KOpHU 15 0 0
) Yucna u BerunciaeHus. CTeneHs ¢ LelbIM 7 0 0
rokasaresem
3 AnrebpanuecKue BHIPAXKECHHUS. 5 1 0
KBanpaTHslii TpéxuneH
4 AnrebpanuecKue BHIPaXKECHHUS. 15 1 0
Anrebpanueckas 1pooOb
5 VYpaBHeHUs U HepaBeHCTBa. KBajpaTHbIe L5 1 0
ypaBHEHHUS
6 ypaBHeHI/IjI 1 HepaBeHCTBA. CHUCTEMBI 13 0 0
ypaBHEHUI
7 VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 12 1 0
8 Oyukuuu. OCHOBHbBIE TTOHITHUS 5 0 0
9 @ynkuun. Yucnossle GyHKIUN 9 0 0
10 [ToBTrOpenue u 06o0IIEHNE 6 1 0
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




9 KIIACC

KosnuyecTBo yacos
HanmeHoBaHMe pa3je/ioB U TeM
Ne n/m KoutpoabHubie | TpakTuy
NMPOrpaMMsbI Bcero
padoThI padoThI
1 Yucna u BeiuncieHus. JledcTBUTEIbLHbBIC 9 0 0
qucia
) YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C 14 1 0
OJIHOM IIEPEMEHHOMN
3 ypaBHeHI/IjI 1 HepaBeHCTBA. CHCTEMBI 14 1 0
ypaBHEHUI
4 VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 16 1 0
5 OyHKIMH 16 1 0
6 Uucnossle IOCIIEI0BATEIbHOCTH 15 1 0
7 [ToBTOpeHme, 06001IEeHNE, CHCTEMAaTH3AIUS 18 ! 0
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







IHOYPOYHOE IINIAHUPOBAHHUE

7 KIIACC
Kosnu4yectBo yacos
Nen/m | Tema ypoka Koutpoabnbie | IlpakTut
Bcero
padoThI padoThI
1 [TonsTHE panoHaIBLHOrO YKCIIa 1 0 0
) Apudmernueckue neicTBus ¢ 1 0 0
paMoOHAIBLHBIMHU YUCIAMH
3 Apudmernueckue neicTBus ¢ 1 0 0
paMoOHAIBLHBIMHU YUCIAMH
4 Apudmernueckue neicTBus ¢ 1 0 0
paMoOHAIBLHBIMHU YUCIAMH
5 Apudmernueckue neicTBus ¢ 1 0 0
panMoOHAIBLHBIMHU YUCIAMH
6 Apudmernueckue neicTBus ¢ 1 0 0
paMoOHAIBLHBIMHU YUCIAMH
7 CpaBHeHue, ynops10uuBaHue 1 0 0
palMOHAIBHBIX YHCET
g CpaBHeHue, ynops10uuBaHue 1 0 0
palMOHAIBHBIX YHCET
9 CpaBHeHue, ynops10uuBaHue 1 0 0
palMOHAIBHBIX YHCET
10 CreneHs ¢ HaTypaJbHBIM [TOKA3aTEIEM 1 0 0
11 CreneHs ¢ HaTypaJbHBIM [IOKA3aTEIEM 1 0 0
y




12

CreneHs ¢ HaTypaJbHBIM [TOKA3aTEIEM

13

CreneHs ¢ HaTypaJbHBIM [TOKA3aTEIEM

14

CreneHs ¢ HaTypaJbHBIM [TOKA3aTENEM

15

Pemenrie oCHOBHBIX 3a/1a4 Ha IpoOH,
MPOLEHTHI U3 PEATBHON NMPAKTUKU

16

Pemenrie oCHOBHBIX 3a/1a4 Ha IpoOH,
MPOLEHTHI U3 PEATBbHOUN MPAKTUKU

17

Pemenrie oCHOBHBIX 3a/1a4 Ha IpoOH,
MPOLEHTHI U3 PEATBHON MPAKTUKU

18

Pemenrie oCHOBHBIX 3a/1a4 Ha IpoOH,
MPOLEHTHI U3 PEATBHON MPAKTUKU

19

[Ipu3Haky AeIUMOCTH, Pa3JI0KEHHS Ha
MHOHUTEJH HAaTyPaJlbHBIX YHCET

20

[Ipu3Haky AeIUMOCTH, Pa3JI0KEHUS Ha
MHOHUTEJH HAaTypaJlbHBIX YHCET

21

Peanbublie 3aBucumocti. [Ipsamas u
oOpaTHast MPOMOPIIHOHATIEHOCTH

22

Peanbuble 3aBucumocti. [Ipsamas u
oOpaTHast MPONOPIIHOHAIIEHOCTH

23

Peanbuble 3aBucumocti. [Ipamas u
oOpaTHast MPOMOPIIHOHAIIEHOCTH

24

Peanbuble 3aBucumocti. [Ipamas u
oOpaTHast MPOMOPIIHOHATIEHOCTH

25

KonrponsHas pabora o Teme
"PanuoHanbpHbIe yncia'

26

ByKkBeHHBIE BBIpAKEHUS




IIepemeHnHsbIe. J[OITyCTUMBIE 3HAYCHUS

27
MEPEMEHHBIX
28 Dopmyisl
29 Dopmyisl
[IpeoOpazoBanre OYKBEHHBIX BHIPAKECHUH,
30 packpbITHEe CKOOOK U MPUBECHUE MTOA00HBIX
cllaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX BBIPAKECHUH,
31 packpbITHEe CKOOOK U MPUBEICHUE MTOA00HBIX
clIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX BBIPAKECHUH,
32 packpbITHE CKOOOK U MPUBECHUE MOA00HBIX
clIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX BBIPAKECHUH,
33 packpbITHE CKOOOK U MPUBECHUE MTOA00HBIX
clIaraeMbIX
34 CBoiicTBa CTETICHH C HATYPAIbHBIM
MOKa3aTeneM
35 CBoiicTBa CTETICHH C HATYPAIbHBIM
MOKa3aTeieM
36 CBoiicTBa CTETICHH C HATYPAIbHBIM
MOKa3aTeieM
37 MHorouseHsl
38 MHorouseHsl
39 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE




MHOI'O4JICHOB

40

CnoxxeHue, BBIYUTAHUE, YMHOKEHHE
MHOT'OYJICHOB

41

CnoxxeHue, BBIYUTAHUE, YMHOKEHHE
MHOT'OYJICHOB

42

CnoxxeHue, BBIYUTAHUE, YMHOKEHHE
MHOT'OYJICHOB

43

DopMyJIbl COKPALIEHHOTO YMHOXKEHHUS

44

DopMyJIbl COKPALIEHHOTO YMHOXKEHHUS

45

DopMyJIbl COKPALIEHHOTO YMHOXKEHHUS

46

DopmyJIbl COKPALIEHHOTO YMHOXKEHHUS

47

DopMyJIbl COKPALIEHHOTO YMHOXKEHHUS

48

Paznoxenre MHOTOYJICHOB Ha MHOXKHUTEIN

49

Paznoxenre MHOTOYJICHOB Ha MHOXKHUTEIN

50

Paznosxenre MHOTOYJICHOB Ha MHOXKHUTEIN

51

Paznosxenre MHOTOYJICHOB Ha MHOXKHUTEIN

52

KonrponsHas pabora o Teme
"Anrebpanyeckue BbIpaxeHus"

53

YpaBHeHHe, paBuiIa IpeoOpa3oBaHus
YPaBHEHUs, PABHOCUJIBHOCTh YPaBHEHUI




54

JInneliHOE ypaBHEHHE C OAHOU IIEPEMEHHON,
pelieHue JIMHEMHBIX YpaBHEHUN

55

JInneliHOE ypaBHEHHE C OJHOU IIEPEMEHHON,
pelieHue JIMHEMHBIX YpaBHEHUN

56

JInneliHOE ypaBHEHHE C OJHOU IIEPEMEHHON,
pelieHue JIMHEMHBIX YpaBHEHUN

57

Pewrenue 3anad ¢ TOMOIIBIO YPaBHEHUM

58

Pewrenue 3anad ¢ TOMOIIBIO YPaBHEHUM

59

Pewrenue 3anad ¢ TOMOIIBIO YPaBHEHUM

60

Pewrenue 3anad ¢ TOMOIIBIO YPaBHEHUM

61

JInneliHOE ypaBHEHUE C IBYMs
NEPEMEHHBIMH U €T0 rpaduk

62

JInneniHOE ypaBHEHUE C IBYMs
NEPEMEHHBIMH U €T0 rpaduk

63

Cucrema 1ByX JIMHEHHBIX YpaBHEHUII C
JBYMsI IIEPEMEHHBIMU

64

Cucrema ByX JIMHEHHBIX YpaBHEHUII C
JBYMsI IIEPEMEHHBIMU

65

Cucrema ByX JIMHEHHBIX YpaBHEHUII C
JBYMsI IIEPEMEHHBIMU

66

Cucrema ByX JIMHEHHBIX YpaBHEHUII C
JBYMsI IIEPEMEHHBIMU

67

Pewrenue cucreM ypaBHeHU




68

Pewrenue cucreM ypaBHeHU

69

Pewrenue cucreM ypaBHeHU

70

Pewrenue cucreM ypaBHeHUN

71

Pewrenue cucreM ypaBHeHU

72

KonrponsHas padora no teme "JIunelinsie
ypaBHeHus"

73

Koopaunara Touku Ha npsiMoi

74

Yucnosble IPOMEKYTKH

75

Yucnosble IPOMEKYTKH

76

PaccrosiHne Mexx 1y 1ByMsl TOYKaMHU
KOOPJAMHATHOMU IIPSAMON

77

PaccrosiHne Mexx 1y 1ByMsl TOYKaMHU
KOOPAMHATHOU IIPSAMON

78

[IpssMoyronbpHas cucTeMa KOOpIAUHAT Ha
IIJIOCKOCTH

79

[IpssMoyronbpHas cucTeMa KOOpIAUHAT Ha
IIJIOCKOCTH

80

[Tpumeps! rpadukoB, 3a1aHHBIX HOpMyTaMH

81

[Tpumeps! rpadukoB, 3a1aHHBIX HOpMyTaMH

82

[Tpumeps! rpadukoB, 3a1aHHBIX HOpMyTaMH

83

[Tpumeps! rpadukoB, 3a1aHHBIX HOpMyTaMH

84

UYrenue rpa)ukoB peabHBIX 3aBUCHMOCTEN




85

UYrenue rpa)ukoB peabHBIX 3aBUCHMOCTEN

86

[Tonarue GpyHKIUU

87

I'paduk PyHkmmm

88

CaoiicTBa yHKIMH

&9

CaoiicTBa hyHKIMH

90

JIuneitnast pyHKIUSA

91

JIuneitnast pyHKIUSA

92

ITocTpoenue rpaduka TUHEHHON QyHKIHH

93

[TocTpoenue rpaduka TUHEHHON QyHKIHH

94

I'paduk ynkmmu y =[x|

95

I'paduk ynkmmu y =[X|

96

KonrponsHas padora no Teme "Koopaunatsl
u rpaduxu. OyHKIUH"

97

[ToBTOpEHNE OCHOBHBIX MOHATUNA U METOJIOB
Kypca 7 kiacca, 000011eHIe 3HaHU

98

[ToBTOpEHNE OCHOBHBIX MOHATUNA U METOJIOB
Kypca 7 kiacca, 000011eHIe 3HaHU

99

[ToBTOpEHNE OCHOBHBIX MOHATUNA U METOJIOB
Kypca 7 kiacca, 000011eHIe 3HaHU

100

[ToBTOpEHNE OCHOBHBIX MOHATUNA U METOJIOB
Kypca 7 kiacca, 000011eHIe 3HaHU




101 HToroBast KOHTpOJIbHAs paboTa 1

[ToBTOpEHNE OCHOBHBIX MOHATUNA U METOJIOB

102

Kypca 7 kacca, 000011eHre 3HaHU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




8 KIIACC

KoaunuyecTBO 4acoB

Ne n/m Tema ypoka B Koutpoasnbie | Ilpaktn
cero padoThI padoThI
1 KBanpaTHblil KOpEHb U3 UUCIIa 1 0 (
2 [Tonatue 06 UppaIOHAIIEHOM YHCIIe 1 0 (
3 JlecaTu4HbIe TPUOINKECHUS 1 0 )
UppaOHAIBEHBIX YUCEI
4 JlecaTu4HbIe TPUOINKECHUS 1 0 )
UppaOHAIBEHBIX YUCET
5 JlelicTBUTEbHBIC YHCTIA 1 0 C
6 CpaBHEeHUE 1EHCTBUTENBHBIX YUCEI 1 0 (
7 CpaBHEeHHE 1EHCTBUTENBHBIX YUCEI 1 0 (
8 Apudmernueckuit KBaJpaTHbIH KOPEHb 1 0 (
9 VYpaBHeHue BUJA X* = a 1 0 (
10 CBoiicTBa apu(pMeTHUECKUX KBAPATHBIX 1 0 c
KOpHEH
1 CBoiicTBa apu(pMeTHUECKUX KBAPATHBIX 1 0 c
KOpHEH
12 [IpeoOpazoBaHne YNCIOBBIX BHIPAKECHUH, 1 0 c
coJiepKalX KBaJpaTHbIE KOPHH
13 [IpeoOpazoBaHne YNCIOBBIX BHIPAXKECHUH, 1 0 c
coJiepKalX KBaJpaTHbIE KOPHH
14 [IpeoOpazoBaHne YNCIOBBIX BHIPAKECHUH, 1 0 (




COACPpKAIINX KBAIPAaTHBIC KOPHU

15

[IpeoOpa3oBaHue YHCIOBBIX BBIPAKCHHUIA,
COZAEpPKAIIMX KBAIPATHbIE KOPHU

16

Crerens ¢ O CJIbIM ITOKA3aTCIIEM

17

CrangaprtHas 3anuck yucia. Pasmepsl
00BEKTOB OKpY’KaroIiero Mupa (ot
3JIEMEHTAPHBIX YaCTHIL JO KOCMUYECKUX
00BEKTOB), JUIUTEIILHOCTH TMPOLIECCOB B
OKPY’KaloIlleM MUPE

18

CBOICTBA CTEIICHU C CJIBIM ITOKa3aTCIEM

19

CBOICTBA CTEIICHU C HOCJIBIM ITIOKa3aTCIIEM

20

CBOICTBA CTEIICHU C TCJIBIM I1OKa3aTCIEM

21

CBOICTBA CTEIICHU C TCJIBIM ITIOKa3aTCIIEM

22

CBOICTBA CTEIICHU C TCJIBIM ITIOKa3aTCIEM

23

KBanpaTHslii TpéxuiieH

24

KBanpaTHslii TpéxuneH

25

PasnoxeHne kBagpaTHOro TpEXUseHa Ha
MHOXUTENH

26

PasnosxeHne kBagpaTHOro TpEXUacHa Ha
MHOXHUTENH

27

KonrponbHas pabora o Temam
"KBanpaTtHbie kopHu. CTeneHu.




KBanpatnslii TpexusneH"

28

Anrebpanueckas 1poob

29

I[OHyCTI/IMBIe 3HA4YCHUS NICPEMCHHBLIX,
BXOAAINIUX B aHFCGPaI/I‘-IeCKI/IC BBIPpAXKCHUA

30

I[OHyCTI/IMBIe 3HA4YCHUS NICPEMCHHBLIX,
BXOAAINIUX B anreraI/Iqecm/Ie BBIPpAXKCHUA

31

OcHOBHOE CBOWCTBO anredpanyeckon
npobu

32

Coxpatenue apobeit

33

Coxpartienue apobeit

34

Coxpatenue apobeit

35

CrnoxeHue, BBIYMUTaHUE, YMHOKEHHUE U
neneHne anredpanyeckux Apooeit

36

CrnoxeHue, BBIYMUTaHUE, YMHOKEHHUE U
neneHue anredpanyeckux Apooeit

37

CrnoxeHue, BBIYMUTaHUE, YMHOKEHHUE U
neneHue anredpanyeckux Apooeit

38

CrnoxeHue, BBIYMUTaHUE, YMHOKEHHUE U
neneHue anredpanyeckux Apooeit

39

[TpeoOpa3zoBanue BEIpaKEHHH, COCPIKAIINX
anreOpandeckue Apoou

40

[TpeoOpa3zoBaHue BEIpaKECHHUH, COCPIKAIINX
anreOpandeckure Apoou

41

[IpeoOpa3oBanue BEIpAKEHUN, COACPIKAIINX




anreOpandeckue Apoou

42

KonrponsHas pabora o Teme
" Anrebpanueckas 1poos"

43

KBanpaTHOe ypaBHEHUE

44

Henonnoe kBagpaTHOE ypaBHEHUE

45

Henonnoe kBagpaTHOE ypaBHEHUE

46

dopMya KOpHEH KBaAPATHOIO YPaBHEHUs

47

dopMya KOpHEH KBaPATHOIO YPaBHEHUs

48

dopMya KOpHEH KBaPATHOI'O YPaBHEHUs

49

Teopema Buera

50

Teopema Buera

51

Pemenue ypaBHeHUH, CBOAIIUXCA K
KBaJPaTHBIM

52

Pemenue ypaBHeHUH, CBOAIIUXCA K
KBaJPaTHBIM

53

IIpocreiimme qpoOHO-palOHATBHbIE
ypaBHEHUs

54

IIpocreiimme qpoOHO-palOHATIBHbIE
ypaBHEHUs

55

Pemienne TeKCTOBBIX 3aaa4 ¢ IOMOIIBIO




KBaJPaTHBIX YPaBHEHUU

Pemienne TeKCTOBBIX 3aaa4 ¢ IOMOIIBIO

56 KBaJPAaTHBIX YPAaBHEHUU

57 Konrponsnas padora o teme "KBanparnsie
ypaBHeHus"
JInneniHOE ypaBHEHUE C IBYMs

58 NEPEMEHHBIMH, €ro rpaduk, mpuMepbl
pelIeHNs ypaBHEHUH B LENbBIX YUCIIAX
JInneliHOE ypaBHEHUE C IBYMs

59 MEPEMEHHBIMH, €ro rpaduk, mpuMepbl
pEelIeHNs ypaBHEHUH B LENbBIX YUCIIAX
JInneniHOE ypaBHEHUE C IBYMs

60 NIEPEMEHHBIMH, €ro rpaduk, mpuMepbl
pelIeHNs ypaBHEHUH B LENbBIX YUCIIaX

61 Pemenue cucrem AByX JIMHEHHBIX
YPaBHEHHUH C IByMsl IEPEMEHHBIMU

62 Pemenue cucrem AByX JTMHEHHBIX
YPaBHEHHUH C IByMsl IEPEMEHHBIMU

63 Pemenue cucrem AByX JIMHEHHBIX
YPaBHEHHUH C IByMsl IEPEMEHHBIMU

64 IIpuMepsl pereHus CUCTEM HEJTMHEHHBIX
YPaBHEHHUH C IByMsl IEPEMEHHBIMU

65 IIpuMepsl penieHus: CUCTEM HEJTMHEHHBIX
YPaBHEHHUH C IByMsl IEPEMEHHBIMU
I'paduueckas HHTEpHIpETALUS YPABHEHUS C

66 JBYMsI IEPEMEHHBIMU U CUCTEM JIMHEWHBIX
YPaBHEHHUH C IByMsl IEPEMEHHBIMU

67 I'paduueckas HHTEpHIpETALUS YPABHEHUS C




JBYMsI IEPEMEHHBIMU U CUCTEM JIMHEMHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

Pelienne TeKCTOBBIX 3aaa4 ¢ IOMOIIBIO

08 CUCTEM ypaBHEHUH

69 PereHne TeKCTOBBIX 3a/1a4 C [IOMOLIBIO
CUCTEM ypaBHEHUH

70 PelreHne TeKCTOBBIX 337124 C [IOMOLIBIO
CUCTEM ypaBHEHUI

71 UucnoBble HEPaBEHCTBA U UX CBOMCTBA

72 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA

73 HepaBeHCTBO ¢ 0/1HO TepeMEHHOMN

74 JInneliHbIe HEPABEHCTBA C OJJHON
IIEPEMEHHOH U UX PELICHUE

75 JInneliHble HEPABEHCTBA C OJJHON
IIEPEMEHHOM U UX PELICHUE

76 JInneliHbIe HEPABEHCTBA C OJJHON
IIEPEMEHHOH U UX PELICHUE

77 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOM
IIEPEMEHHOH U UX PELICHUE

73 Cuctembl TMHEHHBIX HEPABEHCTB C OAHOMU
IIEPEMEHHOH U UX PELICHUE

79 Cuctembl TMHEHHBIX HEPABEHCTB C OAHOM
IIEPEMEHHOH U UX PELICHUE
N300paskeHue pereHus JTMHEHHOTO

80 HEpPaBEHCTBA U UX CUCTEM Ha YHCIIOBOM
IpsAMON

21 N300paskeHue pereHus TMHEHHOTO

HCPaBCHCTBA U UX CUCTCM Ha YHUCIIOBOM




IpsAMOI

KonrponbHas pabora o Temam

82 "HepasenctBa. CucteMbl ypaBHEHUIT"

83 [Tonarue GpyHKIUU

84 OO6nacTp ornpeneneHuss © MHOKECTBO
3HAYCHUH QYHKIUU

85 CriocoOb1 3aanust pyHKIHIA

86 I'padux GpyHkImN

%7 CBoiicTBa (DyHKINHU, UX OTOOpaKEHUE HA
rpaduke

88 Urenue 1 nocTpoeHue rpagukoB GyHKIUN

29 [Tpumeps! rpadukoB GpyHKINH,
OTpaXKaIOIIKX peabHbIE MPOLIECCH
OyHKIIUY, OMUCHIBAIONIUE MIPSIMYIO U

90 00paTHYIO MPONOPIMOHATLHBIE
3aBUCUMOCTH, UX IpauKu

91 l'unepGona

92 l'unepGona

93 I'padux Gynkuum y = x>

94 I'padux Gpynkuum y = x>
Oyukmmu y =x2,y =x3, y = VX, y = [X[;

95 rpaduueckoe pereHre ypaBHeHUN 1
CUCTEM ypaBHEHUI

96 Oyukmmun y =x2,y =x3,y = VX, y = [X[;

rpaduueckoe pereHre ypaBHeHUN 1




CUCTEM ypaBHEHUH

[ToBTOpEHNE OCHOBHBIX MOHATUNA U METOJIOB

97 1
KypcoB 7 u 8 KJ1accoB, 0000IIeHHEe 3HAHUN

08 [ToBTOpEHNE OCHOBHBIX MOHATUNA U METOJIOB 1
KypcoB 7 u 8 KJ1accoB, 0000IIeHrEe 3HAHUN

99 [ToBTOpEHNE OCHOBHBIX MOHATUNA U METOJIOB 1
KypcoB 7 u 8 KJ1accoB, 0000IIeHHEe 3HAHUN

100 [ToBTOpEHNE OCHOBHBIX MOHATUNA U METOJIOB 1
KypcoB 7 u 8 KJ1accoB, 0000IIeHHEe 3HAHUN

101 HToroBast KOHTpOJIbHAs paboTa 1

102 [ToBTOpEHNE OCHOBHBIX MOHATUNA U METOJIOB 1
KypcoB 7 u § KJ1accoB, 0000IIeHHEe 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




9 KIIACC

KoaunuyecTBO 4acoB

Ne Tema ypoka Koutpoasnbie | IlpakTuv
n/n Bcero
padoThI padoThI

PanmonanbeHble uncnia, uppaloHaIbHbIE

1 YHCJia, KOHEUHbIE U 0ECKOHCYHBIC 1 0 0
JeCATUYHbIE Tpodu
MHOXECTBO ACUCTBUTEIBHBIX YHCE]I,

2 JIEHCTBUTEBHBIE YUCIIA KaK OSCKOHEYHBIE 1 0 0
JeCATUYHbIE Tpodu
B3auMHO 01HO3HaYHOE COOTBETCTBUE MEKIY

3 MHOECTBOM JCUCTBUTEIBHBIX YUCEN U 1 0 0
MHOECTBOM TOUYEK KOOPAUHATHOU MPSAMOU
CpaBHeHHE IEHCTBUTENIBHBIX YHCET,

4 apupMeTHYECKHe JeHCTBUS C 1 0 0
NEHUCTBUTEIBbHBIMY YUCIIaAMU

5 [TpubnmxEHHOE 3HAYCHNE BEIMYHUHBI, 1 0 0
TOYHOCTH MPHOIMKEHHS
OxpyrieHnue yucesn 1
OxpyrieHnue yucesn 1

2 [Ipukuaka 1 oLEHKa pe3yJIbTaTOB 1 0 0
BBIYMCIIEHUI

9 [Ipukuaka u oLEeHKa pe3yJIbTaTOB 1 0 0
BBIYMCIICHUI

10 JInneliHoe ypaBHeHue. PelieHne ypaBHeHuUN, 1 0 0

CBOAAIIIUXCA K JIMHEHHBIM




11

JInneliHoe ypaBHeHue. PelieHne ypaBHEeHUN,
CBOSIINXCS K JIMHEMHBIM

12

KBanpaTtHoe ypaBHeHue. Pemenue
YpaBHEHHUH, CBOIALINXCA K KBaAPAaTHBIM

13

KBanpaTtHoe ypaBHeHue. Pemenue
YpaBHEHHUH, CBOIALINXCA K KBaAPAaTHBIM

14

bukBanpaTHbie ypaBHEHHUS

15

bukBanpaTHbie ypaBHEHHUS

16

[IpuMepsl penieHus: ypaBHEHUHN TPEThEU U
YETBEPTOU CTEIICHEN pa3IOKECHUEM Ha
MHOXUTENH

17

[IpuMepsl penieHus: ypaBHEHUN TPEThEU U
YETBEPTOU CTEIICHEN pa3IOKEHUEM Ha
MHOXUTENH

18

Perenue 1poOHO-paliMOHANIBHBIX YPaBHEHUI

19

Pemenue 1poOHO-pallMOHANIBHBIX YPaBHEHUIH

20

Perienue TeKCTOBBIX 3aa4 alre0pandecKium
METOJIOM

21

Perienue TeKCTOBBIX 3aa4 alre0pandecKiuM
METOJOM

22

Perienue TeKCTOBBIX 3aa4 alreOpandecKiuM
METOJIOM

23

KonrponsHas pabora o Teme "YpaBHEHUs C
OJIHOM TIepeMeHHOMI"




24

VYpaBHEeHHE ¢ IBYMS IEPEMEHHBIMU U €T0
rpaduk

25

VYpaBHEHHE ¢ IBYMS IEPEMEHHBIMU U €T0
rpaduk

26

Cucrema 1ByX JIMHEHHBIX YpaBHEHUII C
JBYMs IEPEMEHHBIMU U €€ peleHue

27

Cucrema ByX JIMHEHHBIX YpaBHEHUII C
JBYMs IEPEMEHHBIMU U €€ pelIeHue

28

Cucrema 1ByX JIMHEHHBIX YpaBHEHUII C
JBYMs IEPEMEHHBIMU U €€ peleHue

29

Cucrema 1ByX JIMHEHHBIX YpaBHEHUII C
JBYMs IIEPEMEHHBIMU U €€ peleHue

30

Pewrenue cucreM AByX ypaBHEHUH, OJHO U3

KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTEIIEHU

31

Pewrenue cucreM 1ByX ypaBHEHUMH, OJHO U3

KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTEIIEHU

32

Pewrenue cucreM IByX ypaBHEHUMH, OJHO U3

KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTEIIEHU

33

Pewrenue cucreM 1ByX ypaBHEHUH, OJHO U3

KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTEIIEHU

34

I'paduueckast HHTEpIPETALUS CUCTEMBI
YPAaBHEHUH C ABYMS IIEPEMEHHBIMU

35

Perienue TeKCTOBBIX 3aa4 alreOpandecKium

CIIoco0oM




36

Perienne TeKCTOBBIX 331a4 AJIreOpandecKuM
CIIoco0oM

37

Konrponsnas padora no teme "Crucremsl
ypaBHeHHUN"

38

UucnoBble HEPaBEHCTBA U UX CBOMCTBA

39

UucnoBble HEPaBEHCTBA U UX CBOMCTBA

40

JInneliHbIe HEPABEHCTBA C OJJHON
IIEPEMEHHOH U UX PELICHUE

41

JInneliHble HEPABEHCTBA C OJJHON
IIEPEMEHHOH U UX PELICHUE

42

JInneliHble HEPABEHCTBA C OJJHON
IIEPEMEHHOH U UX PELICHUE

43

CucreMbl TMHENHBIX HEPABEHCTB C OAHOMN
IIEPEMEHHOH U UX PELICHUE

44

CucreMbl TMHENHBIX HEPABEHCTB C OAHOMN
IIEPEMEHHOH U UX PELICHUE

45

CucreMbl TMHENHBIX HEPABEHCTB C OAHOMN
IIEPEMEHHOH U UX PELICHUE

46

KBanpaTHble HEpaBEHCTBA U X PELLIEHUE

47

KBanpaTHble HEpaBEHCTBA U X PELLIEHUE

48

KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE

49

KBanpaTHble HEpaBEHCTBA U X PELLIEHUE

50

KBanpaTHble HEpaBEHCTBA U X PELLIEHUE

51

I'paduueckas HHTEpIIpETALIUS HEPABCHCTB U




CHUCTCM HCPABCHCTB C IBYMS IICPECMCHHBIMU

52

I'paduueckast HHTEpIIpETALIUS HEPABCHCTB U
CHUCTEM HEPaBEHCTB C JBYMs [IEPEMEHHBIMU

53

KonrponsHas pabora o Teme
"Hepasencrsa"

54

KBangparuunas ¢pyHkuus, e€ rpapuk u
CBOMCTBA

55

KBangparuunas ¢pyHkuus, e€ rpadux u
CBOMCTBA

56

KBangparuunas ¢pyHkuus, e€ rpapuk u
CBOMCTBA

57

[Tapa6oa, KOOpAUHATHI BEpPIIUHBI
napaboJIbl, 0Cb CHMMETPHUH 1apadoIbl

58

[Tapaboa, KOOpAUHATHI BEPIIUHBI
napaboJIbl, 0Cb CHMMETPHUH 1apadoIbl

59

[Tapaboa, KOOpAUHATHI BEPIIUHBI
napaboJIbl, 0Cb CHMMETPHUH 1apadoIbl

60

[Tapaboa, KOOpAUHATHI BEPIIUHBI
napaboJIbl, OCb CHMMETPHUH NapadoIbl

61

[Tapaboia, KOOpAUHATHI BEPIIUHBI
napaboJIbl, 0Cb CHMMETPHUH 1apadoIbl

62

[Tapaboa, KOOpAUHATHI BEPIIUHBI
napaboJIbl, 0Cb CHMMETPHUH 1apadoIbl

63

I'paduxu Gynkumit: y = kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|

64

I'padpuxu Gynkumit: y =kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|

65

I'padpuxu Gynkumit: y = kx, y =kx + b,




y=k/x, y=x3, y=vX, y=[X|

I'padpuxu Gynkumit: y =kx, y =kx + b,

66 y=k/x, y=x3, y=vX, y=[X|

67 I'padpuxu Gynkumit: y =kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|

68 I'padpuxu Qynkumit: y = kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|

69 KonrponsHas padora no teme "®@yHkmn"

70 IToHsATHE YUCIIOBOM ITOCIIEI0BATEILHOCTH
3aaHue NoCIe10BaTENbHOCTH

71 PeKyppeHTHOH Gopmynoii u popmMyon n-ro
4JIeHa

7 Apudmernueckas 1 reoMeTpuIecKas
IIPOrpeCCUn

7 Apudmernueckas 1 reoMeTpuIecKas
IIPOrpeCCUun
®opmyIibl N-ro WieHa apupMeTHIecKoil u

74 T€OMETPUUYECKOU ITPOTrPECCUM, CYyMMBI
NIEPBBIX N YJIECHOB
®opmyIibl N-ro WieHa apupMeTHIecKoil u

75 TEOMETPUYECKOU MIPOTrPECCUl, CYyMMBI
IIEPBBIX N YJIEHOB
®opmyIibl N-ro WieHa apupMeTHIecKoil u

76 T€OMETPUYECKOU IIPOTrPECCUM, CYyMMBI
IIEPBBIX N YJIECHOB

77 ®opmyIibl N-ro 4ieHa apupMeTuIecKoil u




T€OMETPUYECKOU ITPOTrPECCUl, CYMMBI
IIEPBBIX N YICHOB

78

®opmyIibl N-ro WieHa apupMeTHIecKoil u
TEOMETPUYECKOU ITPOTrPECCUl, CYyMMBI
IIEPBBIX N YICHOB

79

N306pakeHune 1wieHOB apu(pMeTHIECKOi 1
T€OMETPUYECKON ITPOrPECCU TOUKAMU HA
KOOPAMHATHOW INIOCKOCTH

80

N306pakeHne wieHOB apu(pMeTHIECKOi 1
T€OMETPUYECKON ITPOrPECCUM TOUKAMU Ha
KOOPAMHATHOW INIOCKOCTH

81

JIMHEWHBIN ¥ YKCTIOHEHIMAIIBHBIA POCT

82

CnoskHble TPOLIEHTHI

83

CnoskHbl€ TPOLIEHTHI

84

KonrponsHas pabora o teme "Unciaobie
nocieaoBareabHocTu"

85

[ToBTOpeHmEe, 0600IIEHNE U CUCTEMATH3AIUS
3HaHUH. 3anuch, CpaBHEHUE, JCHCTBUS C
NEeUCTBUTEILHBIMHM YUCIIAMH, YUCIIOBAs
npsimas

86

[ToBTOpeHmEe, 0600IIEHNE U CHCTEMATH3AIUS
3HaHuH. [IpOLEeHTHI, OTHOILIEHYS, IPOIIOPLIUU

87

[ToBTOpeHuEe, 06001IEHNE U CHCTEMATH3AIUS
3HaHuil. OKpyrieHue, NpudImKeHue, OIIeHKa

88

[ToBTOpeHue, 06001IEHNE U CUCTEMATH3AIUS
3HaHUH. Penenne TeKCTOBLIX 3a/1a4




apu(pMETHYECKUM CITIOCOOOM

&9

[ToBTOpeHmEe, 0600IIEHNE U CUCTEMATH3AIUS
3HaHuH. Penmenne TeKCTOBLIX 3a/1a4
apu(pMETHYECKUM CITIOCOOOM

90

[ToBTOpeHmEe, 06001IEHNE U CHCTEMATH3AIUS
3HaHUH. Penenne TeKCTOBLIX 3a1a4
apu(pMETHYECKUM CITIOCOOOM

91

[ToBTOpeHmEe, 0600IIEHNE U CUCTEMATH3AIUS
3Hanui. [IpeobpazoBanue anredbpandeckux
BBIPQKCHUH, TOMYyCTUMBIC 3HAUCHUS

92

[ToBTOpeHuEe, 06001IEHNE U CUCTEMATH3AIUS
3Hanui. [IpeobpazoBanue anredbpandeckux
BBIPQKCHUH, TOMyCTUMBIC 3HAUCHUS

93

[ToBTOpeHmEe, 06001IEHNE U CHCTEMATH3AIUS
3Hanui. [IpeobpazoBanue anredbpandeckux
BBIPQKCHUH, TOMyCTUMBIC 3HAUCHUS

94

[ToBTOpeHuEe, 06001IEHNE U CUCTEMATH3AIUS
sHanui. [IpeobpazoBanue anredbpandeckux
BBIPQKCHUH, TOMYCTUMBIC 3HAUCHUS

95

[ToBTOpeHuEe, 06001IEHNE U CUCTEMATH3AIUS
3HaHu. OyHKIUHU: IOCTPOCHUE, CBOMCTBA
W3YYEHHBIX (PyHKITHIA

96

[ToBTOpeHue, 06001IEHNE U CUCTEMATH3AIUS
3HaHu. OyHKIUHU: IOCTPOCHUE, CBOMCTBA
W3YyYEHHBIX (PyHKITHIA

97

[ToBTOpeHmEe, 0600IIEHNE U CUCTEMATH3AIUS
3HaHu. OyHKIUHU: IOCTPOCHUE, CBOMCTBA
W3YyYEHHBIX (PyHKITHIA




[ToBTOpeHmEe, 06001IEHNE U CUCTEMATH3AIUS

98 3HaHu. OyHKIUHU: IOCTPOCHUE, CBOMCTBA 1
W3YYEHHBIX (PyHKITHIA
[ToBTOpeHue, 06001IEHNE U CUCTEMATH3AIUS

99 3HaHuil. ['paduueckoe pemeHre ypaBHeHUN 1
U UX CHCTEM
[ToBTOpeHmEe, 06001IEHNE U CHCTEMATH3AIUS

100 3HaHuil. ['paduueckoe pemeHre ypaBHeHUN 1
U UX CHCTEM

101 HToroBast KOHTpOJIbHAs paboTa 1

102 O06o01IeHne U cucTeMaTu3alus 3HaHUK 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVIS1 YYHEHUKA

* Maremartuka. Anredpa: 7-i kiiacc: 6a30BbIi ypOBEHb: YUEOHUK, 7 Kiacc/
Makapsrues FO.H., Munarok H.I'., HemikoB K.W. u npyrue; nox pex.
Tensikockoro C.A., AkimonepHoe o6miectBo «M3narensctBo «IIpocBenienue»
* Marematuka. Anrebpa: 8-i kiacc: 6a30BbIi ypOBEHB: YUEOHUK, 8 Kiacc/
Makapsrues FO.H., Munnarok H.I'., HemikoB K.W. u ngpyrue; nox pex.
Tensikockoro C.A., AkimonepHoe o6miectBo «M3marensctBo «lIpocBenienue»
* Marematuka. Anrebpa: 9-it kiacc: 0a30BbIl ypOBEHb: yueOHUK, 9 Kiacc/
Makapsrues FO.H., Munarok H.I'., HemikoB K.W. u npyrue; nox pen.

TensikoBckoro C.A., AkimonepHoe o6miectBo «M3aarensctBo «IIpocBemnienue»

METOJIUYECKHUE MATEPHUAJIbI UISA YUUTEJISA

Marematuka. Anredpa : 7—9-e kiacchl : 0a30BbI YPOBEHD : METOJIUYECKOE
nocodue K

M34 npenmetHoit tunuK yueOHukoB o anredpe FO. H. Maxkaperuesa, H. I'.
Munmiok, K. . HemkoBa u ap./ —

2 e usn., crep. — Mocksa : [Ipocsenienne, 2023.

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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https://resh.edu.ru/
bu6mnorexa IJOK

https://urok.apkpro.ru/
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