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AnreOpa sBIseTCd OJHUM U3 OINOPHBIX KYPCOB OCHOBHOIO OOIIEro
o0pa3oBaHUs: OHAa 00ECIeYMBAET U3yYEHUE IPYTUX JUCIUIUIMH, KaK €CTECTBEHHO -
HAyYHOTO, TaK W TYMaHUTApHOTO IIMKIOB, €€ OCBOEHHE HEOOXOAUMO st
IPOJOHKEHHST 00pa30BaHMs U B MOBCEAHEBHOM ku3HU. Pa3zButre y o0ydarommxcs
Hay4YHBIX TPEACTABICHUN O TPOUCXOXKICHUU U CYIIHOCTH anre0pandecKux
abCcTpakivii, coco0e OTpaKEHUsI MATEMATUYECKON HAyKOM SIBJICHHUI U MPOIIECCOB
B TIIpUpOJIe U OOIIECTBE, POJIM MATEeMaTHYECKOTO MOJCIUPOBAHUS B HAYYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PECHHUS
Y Ka4eCTB MBINIJICHUSI, HEOOXOUMBIX ISl aIalTallik B COBPEMEHHOM ITU(HPOBOM
obmectBe. M3ydenuwe anreOpbl oOecneyMBaeT pPa3BUTHE YMEHHUs HAOIIOJaTh,
CpaBHHMBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIUICHHS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCHCTBUS ¥ BBIBOJIBI,
dbopMynupoBaTh yTBepkIeHus. OcBoeHHE Kypca anreOpsl o0ecneynBaeT pa3BUTHE
JIOTUYECKOTO MBINIJICHUST OOYJaroNIMXcCsl: OHU HCIHOJB3YIOT JICIYKTUBHBIE U
UHIYKTUBHBIE pacCyXJeHHs, 0000IIeHNe U KOHKPETU3AlNIO, a0CTparupoBaHue M
aganornto. OOydeHwe  anreOpe  MpeArnojiaraeT  3HAYMTENBHBIM  00BEM
CaMOCTOATENIPHOW JIEATENIbHOCTH OOYYarolMXCs, MOITOMY CaMOCTOSITEILHOE
pEIIeHHE 3a/1a4 SBIISICTCS peain3aluen e TeIbHOCTHOTO MPUHIUIIA O0YUEHHUS.

B crpykrype mnporpamMmbl ydeOHOro Kypca «AsreOpa» sl OCHOBHOIO
o0miero oopa3oBaHusl OCHOBHOE MECTO 3aHHMMAIOT COJIEP’KATEIbHO-METOINYECKUE
nuHUA: «Yucna U BEIYUCICHUSY, «ANTeOpandecKue BRIPAKCHUS», «Y paBHEHHS U
HepaBeHCTBa», «Dyukuum». Kaxmas w3 3TUX colepiKaTeabHO-METOIUYECKUX
JMHUHN pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET M3YYEHUS Kypca, B3auMOJICUCTBYS C
IpYTMMHU €ro JuHusMUA. B Xome wu3ydeHuss ydeOHOro kypca oOy4arolmuMcs
MPUXOIUTCS JIOTHUECKH PACcCyX IaTh, MCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3pIK. B CBSI3M ¢ ATHUM B mporpammy y4eOHOTro Kypca «Anredpa» BKIIOUCHBI
HEKOTOpPBhIE OCHOBBI JIOTMKH, TPEACTABICHHBIE BO BCEX OCHOBHBIX pasjenax
MaTeMaTUYeCKOro 00pa3oBaHMsI M CIIOCOOCTBYIOIINE OBJIAJICHUIO O0YJaIOIIIUMUCS
OCHOB  YHHMBEPCAJIBHOIO  MareMaruyeckoro si3bika. ConepxkaTenbHOW U
CTPYKTYpHOH OCOOEHHOCTBbIO ydeOHOro Kypca «Anredpa» sBISETCS €ro
UHTErPUPOBAHHBINA XapaKTep.

Conepxanne ymHUM «YWcna W BBIUHCICHUS» CIYXUT OCHOBOM iAo
JTATBHEHUIIIET0 M3y4eHUS MAaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyJarOITUXCs
JIOTUYECKOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHUS MOJIb30BATHCS aITOPUTMAMH, a
TaK)Ke TPUOOPETEHUIO TTPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX ISl TIOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATUS O YMCJIE HA YPOBHE OCHOBHOTO 0O0OIIETr0 0Opa3oBaHMUS
CBS3aHO C paIllMOHAJIBHBIMM W HWPPAIMOHAIBHBIMH YHCIaMHU, (popMHUpOBaHHEM
MPEACTABICHUN O JCHUCTBUTEILHOM YHCIJE. 3aBEPUICHUE OCBOCHUS YHCIIOBOM
JMHUW OTHECEHO K CpeHeMY 001IeMy 00pa30BaHMUIO.



Coneprkanue AByX aqreOpandeckux JIMHUN — «ANreOpanyecKue BbIpaKEHUSD)
U «YpaBHEHUS M HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHUIO y OOYyYarOIIMXCS
MaTeMaTUYeCKOro ammnapara, HeoOXOAMMOro JJid pElIeHUs 3a7ad MaTeMaTHKH,
CMEXHBIX IPEAMETOB M IPaKTUKO-OPUEHTHPOBAaHHBIX 3amad. Ha ypoBHe
OCHOBHOI'O 00111ero oOpa3oBaHUs Y4YeOHbIH Marepuaj TPYNIUPYETCS BOKPYT
palMOHAIBHBIX BhIpaXEHUH. Anredpa I1eMOHCTpUPYET 3HAaUEHHE MAaTEMaTHKU Kak
A3bIKa JUIA TIOCTPOEHUS MaTeMaTHYECKUX MOJENE, ONHWCAaHHUS NPOLECCOB H
ABJIICHUA peajdbHOro Mupa. B 3amaum oOyyeHuss anreOpe BXOIAT TaKxKe
JalbHEHIee Pa3BUTHE AITOPUTMUYECKOTO MBIIUICHHUS, HEOO0XOAMMOro, B
YaCTHOCTH, JJII OCBOCHUS Kypca HMH(POPMATUKH, U OBJAJCHHE HAaBBIKAMU
JIeNyKTUBHBIX paccyxaeHuid. [IpeobpazoBanue CUMBOJIBHBIX (POPM CrOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUs, CIOCOOHOCTEN K MaTeMaTHUYE€CKOMY TBOPUYECTBY.

Conepxanue QpyHKIHOHAIBHO-TpapUUECKON JTMHUM HALEIEHO Ha MOJyYeHHUE
O0y4aroMMuUCs 3HaHUM 0 (QYHKIUSAX KaK BaKHEHIIeH MaTeMaTHU4ecKOW MOeIH
IUIsL ONMCAHUS U UCCIIE0BAaHUS pa3HOOOPa3HBIX MPOLIECCOB U SBJICHUI B MPUPOAE
u obmectBe. M3ydyeHne marepuaia CIOCOOCTBYET DPa3BUTHIO Y OOYJarOIIUXCS
YMEHHSI UCIIOJIb30BaTh PA3JIMYHbBIE BHIPA3UTEIbHBIE CPEJCTBA SI3bIKA MATEMATUKH —
CIIOBECHBIE, CHMBOJIMYECKHE, Trpaduueckue, BHOCUT BKJIal B (POPMHUpPOBAHUE
MPEICTABICHUNA O POJIM MATEMATUKHU B Pa3BUTHH LIMBUJIM3ALUHU U KYJIbTYPBHI.

CornacHo y4yeOHOMYy MiaHy B 7-9 Kkjaccax H3y4yaeTcsi Y4eOHBIH Kypc
«AnreOpa», KOTOpBIM BKIIOYAET CIEIYIOIIME OCHOBHBIE pa3leiibl COACpP:KAHUSA:
«Yucna ¥ BBIYUCIEHUSA», «ANreOpandeckue BbIpaXKEHUS», «YpaBHEHUS U
HEPABEHCTBa», « D yHKINNY.

Ha u3yuenue yueOHoOro kypca «Anredpa» orsoautcsa 306 yacos: B 7 kinacce
— 102 4aca (3 ygaca B Henemto), B 8 kinacce — 102 ygaca (3 ygaca B Henmenmo), B 9
kiacce — 102 yaca (3 gaca B HefIeNi0).



COJEP)KXAHUE OBYUYEHUA

7 KIIACC

Yuciaa 1 BBIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO] OT OAHOW (POPMBI 3aAMKCH
npoberi k gpyroi. IloHsATHE palMOHAIBHOTO 4YHCIA, 3alKMCh, CpPaBHCHUE,
YIOPSAOYMBAHUE  PAIMOHANBHBIX 4YHcel. ApudmeTudyeckue ACHCTBUS C
pauroOHaIbHBIMU YMCIaMu. Pelienue 3agad U3 peasibHOW NMPAKTHKKA HA 4acTH, HA
TpOOH.

CreneHb C HaTypaJdbHBIM [IOKa3aTeleM: ONpeleseHue, npeodpa3oBaHue
BBIPRKEHUI Ha OCHOBE OMpEeNIeHus, 3anich 00bIINX yucel. [IpoueHTsl, 3anuch
IPOLIEHTOB B BUJIE JPOOU U JpOoOM B BUJIE MPOLIEHTOB. TpHU OCHOBHBIE 337a4uM Ha
MPOLICHTBI, PEUIEHUE 33/1a4 U3 PEAIbHOU MPAKTUKH.

IIpuMeHeHne TPU3HAKOB  ACIMMOCTH, PA3JIOKEHHE HA  MHOXKHUTEIH
HATypaJIbHBIX YUCE.

PeanbHple  3aBUCMMOCTHM, B TOM 4HCIe MOpAMas ©  oOpaTHasd
IPOMOPIIUOHATBHOCTH.

Anre0panvecKkue BbIPasKeHUsI

IlepeMeHHBIE, YMCTOBOE 3HAYEHNE BBIPAXKEHHUS C MIEPEMEHHOM. [[omycTrmeie
3HA4YECHUS NepeMeHHbIX. [IpeacraBienne 3aBUCUMOCTH MEXY BEIMUYNHAMU B BUJIE
(dopmynbl. Beruucnenns no ¢popmynam. [IpeoOpazoBanne OyKBEHHBIX BBIPAKEHUI,
TOXKJIECTBEHHO paBHbIE BBIPAKEHHUSA, TMpaBuUiia MNPeoOpa3OBaHHUs CYyMM U
IPOM3BEICHUH, MPaBUJIa PACKPHITUS CKOOOK U MPUBEACHUS MOT00HBIX CIaraeMbIX.

CBoOJICTBA CTENEHU C HATYPAJIbHBIM IOKA3aTEIIEM.

Opnnouwiensl U MHOrowieHbl. CTeneHb MHOrouseHa. CioxeHue, BhIUUTaHUE,
YMHOKEHUE MHOTO4YJIEHOB. DOpMyJNbl COKPAIIEHHOTO YMHOXEHUS: KBaJpaT
CYMMBl W KBagpar pa3HocTH. PopMmyna pa3HOCTH KBaJpatoB. PazmoxeHue
MHOT'OYJIEHOB HA MHOYHUTEIIH.

YpaBHeHus] 1 HEPaBEHCTBA

VYpaBHEeHUE, KOpEHb YpaBHEHHUS, IpaBWia MpeoOpa3oBaHMs ypaBHEHUS,
PaBHOCHJIBHOCTb YPAaBHEHUI.

JluHeiHOe ypaBHEHHWE C OJHOM MEPEMEHHOW, YHUCIO KOPHEW JMHEUHOTO
YpaBHEHHUSI, pEUICHUE JHUHEHHBbIX YypaBHEHUM. COCTaBIEHUE YPABHEHHU MO
YCIJIOBMIO 3a/1aui. Penienue TeKCTOBBIX 3a/1a4 € IIOMOLIBIO YPAaBHEHUN.

JIuneitHOoe ypaBHEHHME C JBYMS IEPEMEHHBIMU U ero rpadguk. Cucrema IByX
JUHEWHBIX YpPAaBHEHUW C JBYMsS TEPEMEHHBIMHU. PellleHHe CUCTEM YypaBHEHHUI
CrocoOOM MOACTAaHOBKHU. [IpuMepnl pemieHHs: TEKCTOBBIX 3aJady € MOMOIIbIO
CHUCTEM YPABHECHUM.

DOyHKIMHA



Koopaunara Touku Ha npsimoil. UucnoBble MpoMexyTKU. PaccTosiHue MexIy
IBYMsI TOUKaMHU KOOPJIMHATHOW MPSIMOU.

[TpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Abcimucca U opAnHATa
TOYKH Ha KOOPJAMHATHOM MIOCKOCTH. [Iprmepsl rpadukoB, 3aJaHHBIX GOpMYyIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonarue @ynknuu. [padux
¢byukiuu. CroiictBa dhyHkiui. Jluneitnas gynkmuus, e€ rpaduk. I'paduk dhyHKIMn
y = |X|. I'padudueckoe pelieHHE JIMHEHHBIX YPaBHEHHUH M CHUCTEM JIMHEHHBIX
YpaBHEHHUM.

8 KNIACC

Yucaa 1 BIYMCICHUS

KBagpatupiii kopenb u3 uucna. [lonstue 00 wupparroHATLHOM YHUCIE.
HecsTuunble TpuOIMKEHUsT UppallMOHAIbHBIX unces. CBOMCTBA apuMeTHUeCKIX
KBaJIPaTHBIX KOPHEHN U UX MPUMEHEHHE K MPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUIN
Y BBIYUCIIEHUSAM. [[eiCTBUTEIbHBIE YUCIA.

CreneHb ¢ LenbIM MOKa3aTeseM 1 €€ cBoiicTBa. CTaHaapTHAs 3alIUCh YKCTIA.

AJiredpanveckne BbIPaKeHUS

KBagparHelii  TpEXWIEH, pa3JIOKEHHUE KBAagpaTHOIO TPEXWIEHA HAa
MHOKHUTEIIH.

AnreOpandeckasi podb. OCHOBHOE CBOMCTBO anreOpandyeckod apoOu.
CrnoxeHue, BbIYMTAHHUE, YMHOXKEHUE, JeJeHUE anreOpandeckux ApoOeit.
PanmonanbHble BbIpaXXeHUs U UX MpeoOpa3oBaHHUE.

YpaBHeHUs] U HEPABEHCTBA

KBagpaTtHoe ypaBHeHue, ¢GopMmyaa KOpHEH KBagpaTHOrO ypaBHEHMUS.
Teopema Buera. Pemienne ypaBHeHUN, CBOASIIUXCS K JIMHEMHBIM U KBaJIPATHBIM.
[Ipocreiimme 1poOdHO-pallMOHAILHBIE YPABHEHUS.

['padrueckast uHTEpHIIpETAIUS YPaBHEHUN C IBYMS MIEPEMEHHBIMU U CHCTEM
JMHEUHBIX YpPaBHEHUM C JBYMs NepeMeHHbIMU. [IpuMmepbl pemeHus cucrem
HEJIMHENHBIX YPABHEHUH C JBYMs IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 anredpandecKuM CrocoOOM.

UucnoBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO € OJHOW IEPEMEHHOM.
PaBHOCHIIBHOCT, HEpaBEeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OAHOW MMEPEMEHHOM.

DOyHKUIMHA

[lonsatue Qyuknuu. OOnacTh ONpPEACICHUS W MHOXKECTBO 3HAYCHUM
dbynkimu. CrocoObl 3aanus (PyHKIIHIA.

I'padux ¢ynxuuu. Urenune cBoiicTB QpyHkuuu no e€ rpaduky. [Ipumeps
rpaukoB GYHKIHMA, OTpaKaIOIIUX peajibHbIE MPOIECCHI.



OyHKIMK, OMUCHIBAIOIIME TPSAMYI0 W OOpaTHYIO MPONOPIHOHAIBHBIC
3aBHCHMOCTH, uX rpaduku. OyHkuun Y = X2, y = X3, y = VX, y=|x|. ['padudeckoe
pelIeHre YPaBHEHUM U CUCTEM YPABHEHHUM.

9 KVIACC

Yucaa 1 BBIYMCICHUS

PaunonanbHble 4Kclia, UppalMOHAIbHBIE YHCIIa, KOHEYHbIE U OECKOHEYHbIE
AecsiTuuHble ApoOu. MHOXKECTBO JeMCTBUTEIbHBIX YHCEII, NEHCTBUTENbHBIE YHCTa
Kak OECKOHEYHbIE JeCATHYHbIE IpoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXKY MHOKECTBOM JIEMCTBUTENBHBIX YUCET U KOOPAUHATHOW IIPSMOM.

CpaBHeHHME JCHCTBUTENBHBIX 4HCET, apuU(pMETHUYECKHEe JIEHCTBUS C
NEUCTBUTENBHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKPYKAIOIIETO MHpPA, AJUTEIBHOCTH IPOIECCOB B
OKPYKaroIIEM MUPE.

[TpubnmxEHHOE 3HAUCHUE BETUYMHBI, TOUHOCTh MpUOImKeHus. OKpyrieHue
yucen. lIpukuaka v oieHKa pe3yabTaToB BIYUCICHHMN.

YpaBHeHus1 1 HEPaABEHCTBA

JIuneninoe ypaBHeHue. Penenue ypaBHEHUN, CBOAAIINUXCS K JIMHEUHBIM.

KBagparHoe ypaBHeHue. PeleHne ypaBHEHUM, CBOASIIIMXCS K KBaIpaTHBIM.
buksanpatHoe ypaBHeHue. lIpuMepsl pelieHuss ypaBHEHUNW TPETbEU U 4ETBEPTOU
CTEIICHEN PA3JIOKEHUEM HA MHOKHUTENH.

Pemenue npoOHO-panimoHaNbHBIX YypaBHEHUW. PelieHune TEKCTOBBIX 3a7ad
anreOpandeckuM METOOM.

VYpaBHeHUe ¢ AByMs MEPEMEHHBIMU U ero rpaduk. Pemenue cucrem nByX
JIMHEHHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU. Pemenue cucreM AByX ypaBHEHUH,
OJIHO W3 KOTOpPBIX JHHEIHOe, a Apyroe — BTOpOM creneHu. ['paduueckas
VHTEPIPETAMS CUCTEMbl YPABHEHHUM C JBYMSI IIEPEMEHHBIMU.

Periennie TEKCTOBBIX 3a71a4 anreOpanyeckuM CrocoOoM.

YucnoBsle HEPAaBEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOM IlepeMeHHOU. Pemenue cucrem
JUHEWHBIX HEPAaBEHCTB C OJHOM mnepeMeHHOM. KBanpaTHble HEpaBEHCTBA.
I'padpuueckass wHTEpHperanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMS
NIEPEMEHHBIMH.

DyHKUUH

KBanpatuunas ¢ynkius, e€ rpaduk u cBoictBa. [lapabona, KoopauHATHI
BEPLIMHBI [1apaboJibl, 0Cb CHMMETPHUH 11apadoIbl.

I'padukn byrxmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux
CBOMCTBA.

YucioBbIe OCTEA0BATEIBHOCTH M NIPOrPecCuu



[loHsATHE YKCIIOBOM TMOCIENIOBATENBHOCTH. 3aJaHUE TOCIIEI0BATEIbHOCTH
PEKYppeHTHOM popMyIo U Hpopmysoi N-ro dieHa.

Apudmernueckass U reoMerpuueckas nporpeccud. dopmynsl N-ro 4ieHa
apu(MeTHYEeCKON U TeOMETPUIECKON MPOrPeCcCUii, CYMMBI NEPBBIX N UJICHOB.

N300paxkeHne 4ieHOB apu(PMETHUECKOW U TeOMETPUYECKOW MPOrpeccHid
TOYKaMH Ha KOOPJIMHATHOM IUIOCKOCTH. JIMHEHWHBIM U 3KCIOHCHIUAIBHBIA POCT.
CroxHbI€ TPOLEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHHUS NPOrpaMMmbl  y4eOHOro Kypca
«AnreOpay» XapaKkTepU3yIOTCA:

1) maTpuoTu4ecKkoe BOCIUTAHUE:

[IPOSIBJIEHUEM HMHTEpeca K IPOLUIOMY M  HACTOALIEMY POCCUUCKOU
MaTE€MaTUKH, LEHHOCTHbIM  OTHOUIEHHWEM K JOCTH)KEHHAM  POCCUHCKHUX
MaTEMaTUKOB M POCCUICKOM MaTeMaTUYECKOW IIKOJIBI, K HCIIOJIb30BAHHUIO JTHUX
JOCTHKEHHI B IPYTUX HayKax U MPUKJIAIHBIX chepax;

2) rpaskaaHCKoOe U AYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJHEHUIO 003aHHOCTEHN rpakJaHUHA U peau3aluu ero
mpaB, TMPEACTaBICHHEM O MaTeMaTHUYeCKHMX OCHOBAaX (PYHKIIMOHUPOBAHUS
pa3IMYHBIX CTPYKTYp, SBJIEHUM, IPOLENYyp TPakJIaHCKOTo 0o0lecTBa (Hampumep,
BBIOOPBI, OIIPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX IPUHIUIIOB B ACSATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTHBHOE YYacTHE B pEUICHUM MPAKTHYECKUX 3a1ad
MaTEMaTUYECKON HampaBIE€HHOCTH, OCO3HAHMEM BaXXHOCTH MaTeMaTH4YEeCKOTro
o0pa30oBaHUsl Ha MPOTSHKEHUHM BCEW KWM3HU MJIsl YCIEIHOM MmpodeccHOHaIbHOM
JESITeTbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHIMBUIYAJIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYecKOe BOCIIUTAHUE:

CIOCOOHOCTBIO K HOMOLMOHAIBHOMY M  O3CTETHMYECKOMY BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHHM, pacCyXIECHUH, YMEHHUIO BHIETh
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI' 0 MO3HAHMSA:

OpUEHTalMEd B JEATEIbHOCTH HAa COBPEMEHHYK) CHUCTEMY HAay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS YEJIOBEKa, IPUPOJIBI U
oOmiecTBa, MOHUMAHUEM MaTEMAaTUYECKOM HayKh Kak c@epbl YeIOBEUeCKOu
JEATENBHOCTH, ATANOB €€ pa3BUTHS M 3HAYMMOCTH JUI Pa3BUTHs LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaT€MaTU4YeCKOM KYJIbTYypOH KakK CpPeJICTBOM
NO3HAHUS MHpPA, OBJIAJECHUEM MPOCTEUIIMMH HaBbIKAMHU HCCIIE0BATENbCKON
NEesITEeNbHOCTH;



6) ¢usuyeckoe BocnmuUTaHUe, GOpPMHpPOBaHHE KYJIbBTYPHI 310pPOBbS H
3MOLHMOHATBHOIO 0JIAT OIOJIYYHS:

TOTOBHOCTBIO NPHUMEHSATh MaTEMaTHYECKHME 3HAHUSA B HMHTEPECaX CBOETO
30pOBbS, BEIEHUS  3/0pOBOro  o0Opa3a JKU3HM  (30pOBOE  IUTaHHUE,
cOQIaHCUPOBAHHBIA PEXUM 3aHATUA W OTIbIXa, peryisipHas Quanyeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HAaBbIKa pEQIIEKCUH, NPU3HAHUEM CBOETO
IpaBa Ha OIMOKY M TaKOTo e MpaBa APYroro 4eaoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

OpUEHTALMEN HAa MPUMEHEHHE MATEMATHUYECKUX 3HAHUM I peUIeHUs 3a1ad
B 00JaCTH COXPAHHOCTU OKpY’Kalolled Cpeibl, IUIAHUPOBAHUS TOCTYIKOB H
OLICHKM WX BO3MOXKHBIX IIOCJIEICTBHI I OKPYXKAroLIEH Cpeabl, OCO3ZHAHHEM
r7100anbHOr0 XapakTepa 3KOJOTHUEeCKUX MpoOsieM U MyTel UX pelieHus;

8) ajanTanusi K M3MEHSIOIMMCS YCJIOBHAM COLMAJIBHON M NMPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIIOBHSIX HEONPEAETIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pE3 MPAKTUUYECKYIO IEATEIbHOCTh, B TOM YHCIE
YMEHUE YYUTBCS Yy APYrUX JIOJEH, MpHOOpeTaTh B COBMECTHOM 1EATEIbHOCTH
HOBBIC 3HAHMSI, HABBIKM U KOMIIETEHLIUH U3 OIIbITA IPYIHUX;

HEOOXOJMMOCTBI0O B (OPMHPOBAHWM HOBBIX 3HAaHUM, B TOM YHCIE
(dopmMyIupoBaTh UIEH, OHATHUS, TUIIOTE3bI 00 0OBEKTaxX U SBJICHUSAX, B TOM YHUCIIE
paHee HEM3BECTHBIX, OCO3HaBaThb JACPUIUTHI COOCTBEHHBIX 3HAaHUH U
KOMITETEHTHOCTEW, IIJIAHUPOBATH CBOE PAa3BUTHE;

CIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYallMl0, BOCIPUHUMATh
CTPECCOBYIO CUTYallMI0O KaK BbI30B, TPEOYIOLIMNA KOHTPMEpP, KOPPEKTHUPOBATH
OpUHUMAaeMble pPELICHUs] U JAEeUCTBUSA, (POPMYIMpPOBaTh W OLEHUBATh PUCKU U

MOCJIC/ICTBUS, (POPMUPOBATH OIIBIT.
METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEpPCAJbHbIE YUeOHbIe 1eiiCTBHUSA

Ba3oBble Jornueckue aeMcTBUA:

e BBUIBIIITh U XAPAaKT€PU30BATh CYIIECTBEHHBIE MPU3HAKK MATEMATHYECKUX
OOBEKTOB, IOHATHI, OTHOLIEHUI MEXIy MOHATHAMH, (POPMYIUPOBAThH
ONpEACNICHUs]  TMOHATUM, YCTAaHABJIMBAaTh CYHIECTBEHHBIA  IPU3HAK
KJIacCU(UKAIMU, OCHOBaHUS i1 OOOOIIEHHS U CpPaBHEHUS, KPUTEPUU
IIPOBOAMMOr0 aHAJIN3a;

e BOCHpPUHUMATh, (OpPMYyIUPOBATH M  MNPEOOPA3OBBIBATh  CYKJCHUSA:
YTBEpAMUTENbHbIE M OTpULATENIbHbIE, €IWMHUYHBbIC, YacTHble M OOUIHeE,
YCIIOBHBIE;



BBISIBIAITH ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTuBopeursi B (akTax, JaHHBIX, HAOJIOJCHUSX U YTBEPKICHUSX,
npeajaraTb  KpUTEPUU  JJIsl  BBIABICHUA ~ 3aKOHOMEPHOCTEM WU
IIPOTUBOPEUHNIL;

JIeNIaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHUBHBIX M
VHAYKTUBHBIX YMO3AKJIFOUYCHUHN, YMO3AKIIFOUEHUH 110 aHAJIOTUH;

pa3doupaTh JOKA3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUMN (MPSIMbBIC U OT
MPOTUBHOTO), MPOBOAUTH CaMOCTOSITEIHLHO HECJIOKHBIE JOKa3aTelbCTBa
MareMaTudeckux (akToB, BBICTpAWBATh apryMEHTAIUIO, TPUBOIUTH
MIPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
BBIOWpATh CIOCO0 pemieHus ydyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApMAHTOB pEIICHUS, BBIOMpATh HaWOONee TOAXONAIMUNA C YIETOM
CaMOCTOSITEJIbHO BBIJIETICHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBare/bCKue JeiCTBHA

UCTIOJIH30BaTh BOIPOCHI KAaK HMCCIIEIOBATEIILCKH WHCTPYMEHT IMO3HAHMUS,
dbopMynmupoBaTh BOIPOCHL, (PUKCUPYIOUINE MTPOTHBOpPEUHE, MPOOIEMY,
CaMOCTOSITEJIHO YCTaHaBIMBAaTh HCKOMOE U JaHHOe, (OPMHUPOBATH
TUI0TE3Y, ApryMEHTHUPOBATh CBOIO MO3UIINIO, MHEHUE;

MPOBOANTH 110 CaMOCTOSITEIbHO COCTaBJICHHOMY IUTAaHY HECIIOKHBIN
DKCIIEPUMEHT,  HEOOJbIIOE  HKCCJIEeOBaHWE MO  YCTaHOBJIEHUIO
OCOOCHHOCTEH MAaTEMaTUYECKOr0 OOBEKTa, 3aBHUCHMOCTEH OOBEKTOB
MEX]Ty COOOM;

CaMOCTOSITETILHO (POPMYNIMPOBATH OOOOIIEHUSI U BBIBOJIBI 11O Pe3yJbTaTaM
MPOBEIEHHOTO HAOIIOACHUS, WCCIICIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJIbTAaTOB, BHIBOJOB U 000OIIECHNUI;

MPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE TPOIECCa, a TAK)KE BBIJIBUTATh
MIPENNONIOKEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanueii:

BBISIBJIATh HEAOCTATOYHOCTh M M30BITOYHOCTh HH(OpMalUM, JIaHHBIX,
HEOOXOAMMBIX ISl pEILICHUs 3a]auH;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATH WU HUHTEPIPETUPOBATH
UH(GOPMAIUIO PA3IUYHBIX BUIOB U ()OPM IPEICTABICHUS;

BbIOMpaTh (GopMy TMpeAcTaBleHUs HHGOpPMAllMU U WIUTIOCTPUPOBATH
peliaeMble 33Jauyd CXE€MaMH, JauarpamMMamM, HHOM Tpadukod M uX
KOMOMHAIUSIMU;

OLIEHUBATh HaAEKHOCTh MH(MOPMALMU IO KPUTEPUSM, MPEIJIOKECHHBIM
YUUTENIeM U CPOPMYTHUPOBAHHBIM CaMOCTOSTENBHO.

KoMMyHUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:



BOCIIPUHUMATh W  (QOpMyIUpOBaTh CYXKJIECHHUSI B COOTBETCTBUU C
YCIIOBUSMH U IIEJIAIMHU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pCHHUSI B YCTHBIX M NMHUCHbMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHUSI T10
X0y PEIIeHUS 33]]Ja4l, KOMMEHTHUPOBATh MOTYYEHHBIN pe3ysbTaT;

B X0JI¢ 0OCYXXJCHUS 3a/1aBaTh BOMPOCHI TIO CYIIECTBY OOCYKIaeMOIN TEMBI,
po0JIeMBbl, pelIaeMoi 3aauu, BbICKa3bIBaTh UJIEH, HAILIEJICHHBIC HA TTOMCK
pEIICHUsI, COMOCTABJISITH CBOM CYXACHUS C CYXKICHUAMH JAPYTUX
YY4aCTHUKOB JHAJIOTa, OOHAPYKUBATh Pa3IMYUe W CXOJCTBO ITO3HIIMHA, B
KOppeKkTHOU popme hopMyIHpoOBaTh PA3HOTIIACHS, CBOM BO3PAXKEHUS,
MPEICTAaBIIATh  pPE3yJdbTaThl  PEIICHWUsS  3aJadd,  JKCIECPUMCEHTAa,
UCCIICIOBaHUsI,  TPOEKTa,  CaMOCTOSATEIbHO  BbIOMpaTh  (popmar
BBICTYIIJICHUS C y4ETOM 33714 MPE3CHTAIMH U OCOOCHHOCTEN ayJUTOPUH;
MOHUMAaTh U MCIOJIB30BaTh  IPEUMYIIECTBA  KOMaHJHOM U
WHIUBUyaTbHOM pPaOOThI TpU pEIICHUH YYeOHBIX MAaTeMaTHYECKUX
3aj1ay;

MPUHUMATH 11e1b COBMECTHON JEATEIHHOCTH, INIAHUPOBATH OPTraHU3AIUIO
COBMECTHOM paboOThI, pacmpeneisiTh BHABI pPabOT, JOTOBApUBATHCA,
o0cyXaaTh MPOIIeCC M pe3ysbTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TpynmoBbIX (opmax paboTel (0OCYXIeHUs, 0oOMeH
MHEHUSIMH, MO3TOBBIE INTYPMBI W JPYTH€), BBIMOJHATH CBOI YacTh
paboThl M KOOPAMHUPOBATH CBOU JICUCTBUS C IPYTUMH WICHAMH KOMaH]Ibl,
OLICHMBATh Ka4ye€CTBO CBOETO BKJIJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBHSI.

PeryasiTuBHbIe YHUBepPcaAJIbHbIE Y4eOHbIE el CTBUS
Camoopranmzanmusi:

CaMOCTOSITEJILHO COCTABJISATH IUIAH, AJITOPUTM pELIEHUS 3aJadyu (WM €ro
4acTh), BBIOUPATh CIOCOO PEIICHHS C YYETOM HMMEIONIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTh U KOPPEKTHUPOBATH
BapUaHThI PEIICHUN ¢ Y4ETOM HOBOM MH(POPMAIIUH.

CaMOKOHTp 0J1b, AMOIUOHAJIbHBbIN HHTEIJIEKT:

BJaJeTh CHoco0aMu CaMOIMPOBEPKH, CAMOKOHTPOJNS Tpolecca U
pe3yibTaTa penieHus MaTeMaTUIeCKOM 3a1a4u;

MPEABUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH IpU PEIICHUU
3a/laud, BHOCUTh KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX
OOCTOSITENIbCTB, HAMIEHHBIX OIIMOOK, BHISBIIEHHBIX TPYIHOCTEH;
OLICHMBAaTh COOTBETCTBUE PE3yJIbTaTa AESATEIbHOCTH MOCTABICHHOM €U
U YCIIOBUSIM, OOBSICHITh MPUUUHBI JOCTHXKEHUSI WM HEJIOCTUKEHUS 11EJIH,
HAXOJUTh OIMIKUOKY, 1aBaTh OLEHKY MPHOOPETEHHOMY OIBITY.



INPEAMETHBIE PE3YJIbTATDBI

K xoHiy oOyuenuss B 7 kJjacce OOyYarolIUMCS TMONYYUT CIEIYIOIINE
IPEAMETHBIE PE3YJIbTAThI:

Yucia 1 BBIYUCTIEHUS

BrImonHATh, codeTass YCTHbIE U MHUCbMEHHBIE MPUEMBI, apu(METUYECKHE
JENUCTBUS C PAIIMOHAIBHBIMU YUCIIAMU.

Haxonuth 3Ha4YeHUsS YUCIIOBBIX BBIPAKEHHM, MPUMEHSITH pPasHOOOpa3HbIC
CrocoObl M MPUEMBI BBIYMCICHUS 3HAYEHUHN TPOOHBIX BBIPAKEHUMU, COJACPKAIIIX
OOBIKHOBEHHBIE U JECATUYHBIC TPOOH.

[lepexoauts OT omHOM (HOPMBI 3aMKMCHU YUCET K APYroil (mpeoOpa3oBHIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO ACCATUYHYIO IPOOH).

CpaBHMBATH U YNOPSIAOYUBATH PAllMOHATIBHBIE YUCIIA.

OKpyrJATh 4HCIIA.

BBINOIHATE TPUKUIKY U OIIEHKY pe3yJibTaTa BHIYUCICHUMN, OLICHKY 3HAUCHUN
YUCJIOBBIX BBIPQ)KEHUW. BBINOIHATH AEHCTBUS CO CTENEHSIMU C HATYpAJIbHBIMU
MOKa3aTEeISIMH.

[IpuMeHsAT,  MOpU3HAKK  JEIUMOCTH,  Pa3jOKEHHE Ha  MHOXHUTEIU
HATypaJIbHBIX YUCE.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3a7a4H, CBS3aHHBICE C OTHOIICHUEM
BEJIMYUH, MPONOPUHUOHAIBLHOCTBIO BEIUYWH, MPOLEHTAMH, HHTEPIPETUPOBATH
pe3yabTaThl pelIeHUs 3a7a4y ¢ y4€TOM OTPaHUYEHH, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AsredpanyvecKkue BbIpasKeHUs!

Hcnonp3oBath anredpandyecKyto TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSTH
e€ B IIpoIecce OCBOCHUs y4eOHOT0 MaTepurara.

HaxomuTte 3HaueHHs OYKBEHHBIX BBIPAKEHUW NpU 33JaHHBIX 3HAUYEHHSIX
NIEPEMEHHBIX.

BeimonmuaaTe  mpeoOpa3oBaHMsl  IIEOTO  BBIPAXKEHHS B MHOTOYJICH
IPUBEICHUEM TOJJOOHBIX CIIAra€MbIX, PACKPBITUEM CKOOOK.

BbINOMHATE yMHOXXKEHHE OJHOWICHA HAa MHOIOWIEH M MHOrOWIeHa Ha
MHOTO4JIEH, TPUMEHSTH (DOPMYIIbI KBaipaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcyliecTBIATh Pa3iI0KEHHE MHOTOYJICHOB HAa MHOXHUTEIU C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXHUTENS, TPYHNIUPOBKH  ClIaracMbiX,
npuMeHeHus1 HOpMYyIT COKPAIIEHHOTO YMHOKEHUS.

[TpuMensaTh peoOpa3zoBaHusi MHOTOWICHOB JJIS PEIICHUS] Pa3IMUHBIX 3a7a4
U3 MaTEMAaTHUKH, CMEXKHBIX ITPEAMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonp30BaTe CBOWCTBA CTENEHEW C HATYPAJIbHBIMU IIOKA3aTEISIMHU IS
npeoOpa3oBaHus BhIPAKEHUM.



YpaBHeHus1 1 HEPaBEHCTBA

Pemarp nvHENHBIE ypaBHEHUs C OJHOW NEPEMEHHOM, NMPUMEHSS NpaBUia
Iepexo1a OT UCXOAHOTO YPaBHEHUS K PABHOCUIBHOMY eMy. [IpoBepsTh, sBisercs
JIM YUCJIO0 KOPHEM YPABHEHHSI.

[IpumeHsTh rpaguyeckue METOAbI MPU PEUICHUH JIUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTh mnpuMepsl Map 4YKCEN, SBIAIONIMXCA PEIICHUEM JIMHEHHOTOo
ypaBHEHUSI C IBYMsI IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOW IUIOCKOCTH TpadUK JTUHEHHOTO YpaBHEHHUS C
JIBYMS TEPEMEHHBIMH, TMOJB3YSICh TpaUKOM, MPUBOIUTH MPUMEPHI pPEUICHUS
ypaBHEHHUS.

Pemiath cucteMsl IByX JIMHEHMHBIX YPaBHEHUN C ABYMSI IEPEMEHHBIMU, B TOM
qyucie rpaduuecky.

CocraByisiTh W peniaTh JIMHEMHOE YpaBHEHHE WU CHUCTEMY JIMHEHHBIX
YpPaBHEHHM TI0 YCIOBHUIO 3a/laud, HWHTEPIPETHUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33/J1a4H MOJy4YECHHBIA PE3yJIbTar.

DyHKUUH

N300paxkaTh Ha KOOPIAUHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAHMHATaM, JIy4H, OTPE3KH, HHTEPBAJIBI, 3aIIUCHIBATh YHCIIOBBIE IIPOMEXYTKHA Ha
areOpanuecKkoM sI3bIKeE.

OTrMeuarh B KOOPAMHATHOM IJIOCKOCTH TOYKHM IO 33JaHHBIM KOOpIHWHATaM,
CTpouTh Tpaduku JUHEHHBIX GYyHKIUNA. CTpouTh rpaduk GyHKIHH Y = |X|.

OnuceiBaTh C TMOMOIIBIO (YHKIIUH W3BECTHBIE 3aBUCHUMOCTH  MEXIY
BEJIMYMHAMM: CKOpPOCTb, BpPEMS, pPACCTOSIHUE, II€HA, KOJUYECTBO, CTOMMOCTb,
IPOU3BOIUTEIHLHOCTD, BpeMs, 00bEM pabOTHI.

HaxoauTh 3HaueHre QyHKIMM MO 3HAUEHUIO €€ apryMEeHTa.

[Tonnmate rpadudeckuii Crocod MpEeACTABICHUS W aHaM3a WHOOpMaImy,
W3BJICKATh U MHTEPIPETUPOBATHh MH(OpPMAITHIO 13 TpadUKOB pPeaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEN.

K xonHiy obOydeHuss B 8 Kjacce OOyYarOMIMIICS TONYYUT CIICAYIOIIHE
IIPEAMETHBIE PE3YJIbTATHI:

Yucsia v BbIYMCTIEHUSA

Hcrnons30BaTe HayanbHbIE NPEACTABICHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YUCeN JUIsl CPAaBHEHUS, OKPYIJICHUS U BBIYMCICHUH, N300pakaTh EHCTBUTEIbHBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSAMOM.

[IpumeHsATh TOHSATHE apU(PMETUYECKOTO KBaJIpPaTHOTO KOPHSA, HAXOAUTh
KBaJpaTHbIE KOPHH, MCIOJB3Ys MPU HEOOXOAUMOCTH KaJbKYJISITOP, BBIOIHSTH
npeoOpa3oBaHusl BBIPAKEHUH, COAEpXKAIIMX KBaJpaTHble KOPHH, HCIHOJIb3Ys
CBOWCTBA KOPHEM.



Hcnonb3oBaTh 3anmucy OOJBIIMX M MaJIbIX YHUCEN C MOMOIIBIO JACCITUYHBIX
npobeii u crenedeit yucna 10.

AJireOpauyecKkue BbIpasKeHUs!

[IpuMeHATP MOHATHE CTENEHM C L[EJbIM  II0KAa3aTeJIeM, BBINOIHATH
npeoOpa3oBaHus BEIPAKEHUMN, COJIEPXKAIIMX CTENEHU C 1IEJIbIM MTOKa3aTeleM.

BBITIONIHATh TOXKIECTBEHHBIE TMPEOOPa30BaHUs PAMOHATBHBIX BBIPAKCHHI
Ha OCHOBE MpaBWJI AEMCTBUIA HaJ MHOTOWIEHAMU U alire0panyecKUMHU JIpOOsIMHU.

PackiagpiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOXKHUTEIH.

[TpumensTs mpeoOpa3oBaHUs BRIPAKEHUHN JIJIS PEIICHHS PA3IMYHBIX 337a4 U3
MaTEMaTUKH, CMEKHbBIX MPEAMETOB, U3 peaIbHOU MPAKTUKHU.

YpaBHeHUs] U HEPABEHCTBA

PemaTte nuHENHbIE, KBaJpaTHbIE YpPAaBHEHUS M pPalMOHAIbHBIE YpPaBHEHUS,
CBOASLIMECS K HUM, CUCTEMBI IByX YPAaBHEHUM C IByMs IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTENIINE MUCCIECAOBAHNS YPABHEHUN U CUCTEM YPaBHEHMH, B
TOM YHCIIE C TPUMEHEHUEM rpaduyecKux MpeCcTaBlICHUN (yCTaHABINBATh, UMEET
JU ypaBHEHUE WJIM CHCTEMA YPAaBHEHHMI DPEIICHHUS, €CIM UMEET, TO CKOJBKO, H
npouee).

[lepexoauTh OT CIOBECHOM (QOPMYIMPOBKM 3alayu K €€ anreOpandeckoi
MOZIEIM C TIOMOUIBIO COCTABJICHUSI YPABHEHUS WJIM CHUCTEMbl YpaBHEHH,
UHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33]1a4y NOJIy4ECHHBIN PE3YJIbTaT.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB [JIsi CPABHEHUs, OLICHKH,
pelarh JIMHEWHbIE HEPABEHCTBA C OJHOM IMEPEMEHHOM M WX CHUCTEMBI, 1aBaTh
rpaduYecKy0 WUIIOCTPALlMI0O MHOXKECTBA pELICHUH HEpaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DyHKUUH

[lonnmaTe U HUCMONB30BaTh (DYHKIIMOHAJIbHBIE MOHSTHS U SA3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUYEHHUA), OMPEACNATh 3HaueHHe (YHKIUU IO 3HAYCHUIO
apryMeHTa, OIPeesiTh CBOMCTBA PYHKIIMH 1O €€ rpaduKy.

CtpouTth rpaguku 35eMeHTapHbIX GYHKIUN BUAA:

y=kix,y=x% y=x3%Yy=|x, Yy = +x, onucsBaTh CBOICTBAa YHCIOBOIl
dbyHKIIMN 10 €€ TpaduKy.

K xoHiy obOydeHuss B 9 Kjacce OOyYarOMIMIACS TIOMYYHUT CIICAYIOIIHEC
MPEIMETHBIE PE3YJIbTATHI:

Yuciaa 1 BBIYMCICHUS

CpaBHUBATH U YHIOPSAI0UMBATH PALIMOHATBHBIE U UPPALMOHAJIBHBIE YHCTIA.

BoimonuaTh  apudmMeTndecKkue JACUCTBUS C paAlMOHAIBHBIMU  YHUCIIAMH,
coyerass yYCTHbIE W MHUCbMEHHBIE MPUEMBI, BBIIOJHATH BBIUHUCIEHUS C
UPPALMOHAIbHBIMU YUCIIAMM.



HaxomuTe 3HaueHus CTENEHEH C UEeIbIMM II0KA3aTelsIMU M KOPHEW,
BBIYHCIISATH 3HAYEHHS YHCIIOBBIX BBIPAYKEHU.

OKpyriasTh JEHCTBUTEIbHBIE YMKCIIA, BBINOJIHATh NPUKUAKY pE3yJbTara
BBIYMCIICHUI, OLICHKY YMCJIOBBIX BBIPAKEHUMN.

YpaBHeHUs] M HEPABEHCTBA

PemaTre nMHENHBIE W KBaJpaTHbIE YPABHEHWS, YPAaBHEHMS, CBOISAIIHECS K
HUM, NIpocTeiine JpoOHO-paliOHAIbHBIE YPAaBHEHUS.

Pemate cucreMsl ByX JMHEWHBIX YPABHEHHH C JBYMsI IEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJIHO YPAaBHEHUE HE SIBISETCS JIMHEHHBIM.

Pemiath TEKCTOBBIE 3ajadyu  aJireOpavdeckKuM CIocOOOM €  MOMOIIBIO
COCTaBJICHUS YPaBHEHUS WM CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE MUCCIECAOBAHNS YPABHEHUN U CUCTEM YPaBHEHMH, B
TOM YHCJIE C IPUMEHEHUEM IpapUuecKuX MpeAcTaBIeHU (ycTaHaBIMBATh, UMEET
JU ypaBHEHUE WJIM CHCTEMa YPaBHEHWI PELICHMs, €CIM HWMEET, TO CKOJIbKO, U
nmpouee).

PemaTte 5MHElHbIE HEPAaBEHCTBA, KBAaJpAaTHbIE HEPABEHCTBA, W300pa)KaTh
pElIeHHEe HEPAaBEHCTB HAa YMCIOBOM MPSIMOMW, 3alUChIBaTh PEHICHHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate cHucTeMbl JIMHEHHBIX  HEPAaBEHCTB, CHCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAJpaTHOE HEPABEHCTBO, M300pakaTh pEIIEHUE CHCTEMBbI
HEPABEHCTB Ha YKMCIIOBOM MPAMOM, 3aMHChIBATh PEIICHHUE C TOMOIIbIO CHUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPH PELLIEHUM PA3JIMYHBIX 33]1a4.

DOyHKIMHT

PacriozHaBath (QyHKIMM HM3y4E€HHBIX BUIOB. [loKa3biBaTh CXEeMaTHYECKU

pacrojIoKeHHe Ha KOOPIMHATHOM IIOCKOCTH TpadukoB GyHKIuM Buma: y = KX, y
=kx+b y=kix,y=ax®+bx+c y=x%y=1+x,Yy=|X], B 3aBucumoctn ot
3HaYeHUH K03(PPUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIUHA.

Crpouth U M300pakaTh CXEMATUYECKU Tpa@UKu KBAAPATUUHBIX (YHKIHMH,
OIKCHIBATh CBOMCTBA KBAJPATUYHBIX (PYHKIIH 1O UX TpaduKam.

Pacno3naBarh KBagpaTuuHyro (QYHKIUIO 110 (hopMyJie, IPUBOAUTH IPUMEPHI
KBaJIPAaTUYHBIX (QYHKIIMI U3 pealbHOM KU3HU, (DU3UKHU, TEOMETPHH.

YucJioBbIe OCTEA0BATEbHOCTH H NIPOrPecCuH

Pacno3naBarh apupMETHUYECKYl0 U TE€OMETPUYECKYIO MPOrpPEecCUU IpHU
Pa3HbBIX crloco0ax 3aIaHusl.

BbINONHATE  BBIUMCIEHHMS C HUCHOJIb30BaHUEM (oOpMyl N-ro  yJeHa
apuPMETUIECKON 1 TeOMETPUYECKON MPOrPECCUii, CYMMBI IIEPBBIX N YJICHOB.

N300paxkaTe uJieHbl MOCJEA0BATEILHOCTH TOYKAMU Ha KOOPAMHATHOM
IIJIOCKOCTH.



PemaTes 3amgaum, CBS3aHHBIC C YUCIOBBIMH ITOCIICIOBATEIBHOCTSIMH, B TOM
YHUCyIe 3a7a4d U3 peabHOM JKM3HM (C MCIIOIb30BAaHHEM KaJIbKYIISTOpA, ITU(PPOBHIX
TEXHOJIOTHI1).



TEMATHUYECKOE INTAHUPOBAHHUE
7 KIIACC

Ne i/ HaumeHoBaHue pa3nesnoB U Tem KosnuecrBo yacos DJIEKTPOHHBIE
NporpaMMal Bcero Kontposbhbie | Ipakruueckne | (UMdpoBLIe)
pa6oThI padoThI oOpa3oBaTejibHbIE
pecypchbl
1 Yucna u BeIYUCiIeHUs. PanonanbHbIC 25 1 bubmorexa [IOK
quca https://m.edso0.ru/7f415b90
2 Anredpanyeckue BolpakeHUs 27 1 bubmmoreka LIOK
https://m.edso00.ru/7f415b90
3 YpaBHEHUS U HEPaBEHCTBA 20 1 bubmmoreka [IOK
https://m.edso0.ru/7f415b90
4 Koopaunate! u rpaduku. OyHkumun 24 1 bubmmoreka [{OK
https://m.edso00.ru/7f415b90
5 [ToBTOpEeHuEe 1 06001ICHIE 6 1 bubmmoreka [JOK
https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



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

8 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrpoabnsie | Ilpakrnueckue
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bub6munorexa IIOK
4 .K 1
1 vcia v BerauciaeHus. KBajpaTHbie KOpHU 5 https://m.edsoo.ru/7f417af8
5 Uucna u BeraucieHus. CTelneHb ¢ IeIbIM 7 bubmorexa [IOK
roKasaresemM https://m.edsoo.ru/7f417af8
3 Anredpanyeckue BbIpaKeHUS. 5 1 bu6mmoreka [IOK
KBagpatHslil TpéxuiieH https://m.edsoo.ru/7f417af8
AnreOpandecKre BhIPpaKCHHS. bu6motexa [IOK
4 15 1
AnreOpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubmmorexa [{OK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHcTBa. CUCTEMBI 13 bubmotexa [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bub6muorexa IIOK
.H 12 1
7 VYpaBHeHus u HepaBeHcTBA. HepaBeHncTBa https://m.edsoo.ru/7f417af8
bubmorexa [IOK
8 DyHKIHH. OCHOBHBIC OHATH 5 https://m.edsoo.ru/7f417af8
bubmorexa [IOK
o 4
o yHiUH. HHCIOBbIE QyHicLHH o https://m.edsoo.ru/7f417af8
bubmmoreka [IOK
10 I1 600 6 1
OBTOPSHHE 1 ODODIICHIE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



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

9 KUIIACC

KoanuectBo yacos JIEKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrtpoiasnsie | IlpakTnueckue
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
1 Uucna v Berurcienus. JleficTBUTenbHbIC 9 bubmotexa [JOK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHHUS C 14 1 bubmuorexa [JOK
OJITHOW IIepeMEHH Oif https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1 bubmotexa [IOK
yYpaBHEHU I https://m.edso00.ru/7f419d08
bu6moreka [JOK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTsa 16 1 https://m.edsoo.ru/7f419d08
bu6moreka [JOK
1 1
> DyHuun 0 https://m.edso00.ru/7f419d08
bubmioreka [IOK
6 YucnoBeie MOCIEI0BATENBHOCTH 15 1 https://m.edsoo.ru/7fA19d08
7 [ToBTOpeHue, 0000IIeHHE, CHCTEeMATH3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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




HHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KosndyecTBO
JacoB

Jlara
U3y4deHust

JIEKTPOHHBbIC HU(PPOBHIE
o0pa3oBaTe/ibHbIE peCypcChl

I'naBa 1
Yucia, BbIpaKeHUs1, TOXKAECTBA, YyPABHEHUS

bubnmoreka IIOK

PaIII/IOHaJIBHBIC qucia

Yucnosbie BbIPAKCHUA

UucnoBsle BBIPAXKEHUS

UucnoBsle BBIPAXKEHUS

BripaxxeHust ¢ nepeMeHHBIMA

https://m.edsoo.ru/7f41feec

BBIpa)KeHI/I}I C ICPCMCHHBIMHA

CpaBHEHUE 3HAUEHUI BBIPAKEHUIN

CpaBHEHUE 3HAYECHUI BBIPAKEHUIN

O NOOD| OB WIN|PF

CBoiicTBa IEUCTBUN HAJ YUCIAMU

=
o

CBoiicTBa IEUCTBUN HAJl YUCIAMU

RlRrR R RRRIRR R

|
|

ToxnectBa. ToxaecTBeHHbIE TPEOOPA3OBAHMUS
BBIPAKECHUMN

https://m.edsoo.ru/7f41fafa

12

ToxnaectBa. ToxaecTBEeHHBIE MPEOOPA30BAHUS
BBIPAKECHUMN

https://m.edsoo.ru/7f41fd70

13

Kontponsnas padora Nel o teme: "Yucna,
BBIPAKEHUS, TOXKIECTBA, YPABHEHUA "

14

YpaBHEHHUS U €r0 KOPHHU



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70

15 JIuHeliHOe ypaBHEHHE C OJTHOU MTEPEeMEHHOM 1 https://m.edsoo.ru/7f420482
16 JIuneltHOe ypaBHEHUE C OJTHOW TIEPEMEHHOM 1 https://m.edsoo.ru/7f420482
17 Penrenue 3a1a4 ¢ moMOIIbI0 ypaBHEHUH 1 https://m.edsoo.ru/7f42064e
18 Pemenue 3a1a4 ¢ MOMOIIBIO YpaBHEHHM 1 https://m.edsoo.ru/7f420806
19 Perienue 3a/1a4 ¢ MOMOIIIBIO ypaBHEHHIA 1 https://m.edsoo.ru/7f4209a0
20 ®opMybl 1

21 Kowtpostenast pabora Ne2 1o reme: ':,qHCHa’ 1 https://m.edso0.ru/7f421044

BBIPAKCHHMSI, TOXKIECTBA, YPABHCHHMSI
l;)J;?{Tufdn bu6mmoreka IIOK

22 YucoBbie TIPOMEKYTKH 1 https://m.edsoo.ru/7f41de76
23 Yro Takoe QyHKITUS 1 https://m.edsoo.ru/7f41ef06
24 Brruncnenue 3HaueHni QyHKIUH 110 GopMyJie 1 https://m.edsoo.ru/7f41dff2

25 Brruucnenne 3nauenuii pyHkimu mo Gopmyne 1

26 ['paduk GyHKIIUHN 1 https://m.edsoo0.ru/7f41f078
27 [Tpsimast mpOMOPLIMOHAILHOCTD U €€ TpaduK 1 https://m.edsoo.ru/7f41f1fe

28 [Tpsimast mpOMOPLIHOHAILHOCTD U €€ TpaduK 1 https://m.edsoo.ru/7f427282
29 Jluneitnas ¢yHKIUsA 1 €€ rpaduk 1 https://m.edsoo.ru/7f427412
30 Jluneiinas GyHKIUA U e€ rpaduk 1 https://m.edsoo.ru/7f426d1e
31 Jluneitnas ¢pyHkius u e€ rpaduk 1

32 Jluneitnas ¢pyHkius u e€ rpaduk 1

33 KonTponbsHas padora Ne3 o reme: "dynknun" 1 https://m.edsoo.ru/7f41f50a

I'naBa 3



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a

CreneHb ¢ HATYPAJIBHBIM IOKA3aTeJIEM

34 OmnpenelieHue CTEIIEHN C HATYPAJIbHBIM ITOKa3aTeeM 1 https://m.edsoo.ru/7f4211de
35 VYMHOXEHHUE U JIEJICHUE CTENEHEN 1 https://m.edsoo.ru/7f421382
36 YMHOKEHHE U IeJICHHE CTEICHEH 1 https://m.edsoo.ru/7f42154e
37 Bo3sBeneHue B cTereHb MPOU3BEICHUS U CTCIICHH 1 https://m.edsoo.ru/7f4218be
38 Bo3Benenue B cTeneHp NPOU3BEACHUS B CTCIICHU 1 https://m.edsoo0.ru/7f421382
39 OHOYIEH U €ro CTaHAAPTHBIA BU/T 1 https://m.edsoo.ru/7f42154e
40 VYMHOXEHHUE OJHOUIEHOB. 1 https://m.edsoo.ru/7f4218be
41 Bo3Benenue oaHO4YIeHA B CTEEHD 1
42 ®Oyakuun Y = X2 1y = X3 1 ux rpapuku
43 Oynxupn Y = X2 u Y = X 1 ux rpadpuku https://m.edsoo.ru/7f41ea24
44 Kontponsnas padora Ned4 o teme: " Crenens ¢

HaTypaJbHbIM NTOKa3arenem "

I'nasa 4

MHOrOTIeHEL bubnmoreka IIOK
45 MHOro4JIeH 1 €ro CTaHIapTHBIN BU]I https://m.edsoo.ru/7f42276e
46 Cro’keHH€e U BBIYUTAaHUE MHOTOYJIEHOB https://m.edso0.ru/7f422930
47 Cl1oxeHME ¥ BBIYMTAaHUE MHOT'OUJICHOB https://m.edsoo.ru/7f422af2
48 CroskeHue U BBIYUTAHHE MHOTOYJIEHOB https://m.edsoo.ru/7f422cc8
49 VYMHOXEHHAE OTHOWIEHA HA MHOTOWIEH https://m.edsoo.ru/7f422fca
50 VYMHOXEHHAE OTHOWIEHA HA MHOTOWIEH https://m.edsoo.ru/7f423182
51 YMHOXEHHUE OJHOYJICHA HA MHOT'OWICH
52 Brinecenne o0111ero MHOXKHUTEIS 32 CKOOKH



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182

53

Brinecenue O6HIGFO MHOXKHUTEIS 3a CKOOKH

o4 Brinecenue 00111ero MHOXKHUTEINS 32 CKOOKH

95 KontponbHast pabota Ne5 mo teme: "MHorouyieHs"

56 YMHOKEHNE MHOTOUYJIEHA HA MHOTOYJIEH

o7 YMHOXKEHHE MHOTO4JIEHA HA MHOTOUJIEH

58 YMHOKEHNE MHOTO4YJIEHA HA MHOTOWJIEH

59 PaznoxxeHne MHOrouJieHa HAa MHOKUTEIU CIIOCOOOM
TPYIITUPOBKHU

60 Paznoxxenre MHOTOUICHA HA MHOKHUTEITN CIIOCOOOM
TPYIITUPOBKHU

61 Pa3znoxeHre MHOTO4IeHa HA MHOKUTEIN CIIOCOOOM
TPYIITUPOBKHU

62 KonTtponsHnas padora Ne6 mo teme: "MHOToUICHBI"
I'naBa S
@D opMyJIbl COKPAILIEHHOT 0 YMHOKEHHSI

63 Bo3Benenue B kBajipaT v B KyO0 CyMMBbI U pa3HOCTH
JIBYX BBIPAXKCHUU

64 Bo3Benenue B kBajipaT v B KyO CyMMBbI U pa3HOCTH
JBYX BBIPAKCHUHN

65 Bo3Benenue B kBajipaT v B KyO CyMMBI U pa3HOCTH
IBYX BBIPAKECHHUMN

66 Paznoxxenre Ha MHOXKUTENH C MIOMOIIIBIO (hOPMYJT

KBaJpaTa CYMMBI U KBaJipaTa pa3HOCTH




PaznoxxeHue Ha MHOXKUTEIIH C IIOMOIIBIO (bOpMy.]'I

o KBaJipaTa CyMMBbI U KBajipaTa pa3HOCTH

68 YMHOXEHUE Pa3HOCTH JBYX BBHIPAKEHUM HA UX
CyMMY

69 YMHOXEHUE Pa3HOCTH JBYX BBIPAKECHUM HA UX
CyMMY

70 Pasnoxenue pasHOCTH KBaJApaTOB HA MHOXKUTEIH

71 Pa3noxxenue Ha MHOXKUTETN CYMMBI U Pa3HOCTH
KyOOB

29 Pa3noxxenue Ha MHOXXUTEIN CYMMBI U Pa3HOCTH
KyOOB

73 KontponbHas padora Ne7 no teme: "®opmyIibl
COKpAIllCHHOTO YMHOXEHUs"

74 [IpeoGpazoBaHue 1ENOro BHIPAXKEHUSI B MHOTOWJIEH

75 [IpeoOpazoBaHue 11€J10T0 BBIPAYKEHHUSI B MHOTOUJICH

76 [IpeoOpazoBaHue 11€JI0T0 BBIPAKEHHUS] B MHOTOUJICH

77 [IpumeHeHre pa3Tu4HbIX CIIOCOOOB NSl Pa3NIOKEHUS
Ha MHOXKHUTEIU

78 [IpumeHeHre pa3TuYHBIX CIIOCOOOB AJIS PA3JI0KEHUS
Ha MHOXKUTEIU

29 [IpumeHeHre pa3Iu4HbIX CIIOCOOOB JIJISl pa3IOKEHUS
HA MHOXKUTEIU

80 Kontponsnas pabora Ne® o teme:

"[IpeobpazoBaHue HENBIX BhIpKCHUH"




I'naBa 6
Cucrembl JIMHEHHBIX YPABHEHHUI

81 JIuHeliHOe ypaBHEHHUE C IByMsI IEPEMEHHBIMH
82 I'padux nuHEHOrO YpaBHEHUS C ABYMS
ePEeMEHHBIMHU
83 I'paduk TMHEHMHOrO ypaBHEHUS C IBYMS bu6motexa [IOK
MepeMEHHBIMHU https://m.edsoo.ru/7f427c32
84 CucTtemMbl IMHEHHBIX YPABHEHUM C IBYMsI bubmmoreka [IOK
TIEPEMEHHBIMU https://m.edsoo.ru/7f427e8a
85 CucTteMbl JIMHEHHBIX YPAaBHEHUM C IByMsI bubmmoreka [IOK
nepeMEHHBIMU https://m.edsoo.ru/7f42836¢
86 Croco0 Mo IcCTaHOBKHU
87 Croco0 moIcTaHOBKH
88 Cnoco6 1o ICTaHOBKH bubmoreka [TOK
https://m.edsoo.ru/7f4284de
89 Cnoco6 cioxeHus bubmuoteka [TOK
https://m.edsoo.ru/7f42865a
90 Cnoco0 croxeHus bubnmoreka IIOK
https://m.edso00.ru/7f4287d6
91 Crnioco0 cioxeHus
92 Petienue 3aa4 ¢ MOMOIIBIO CUCTEM YPAaBHEHHI
93 Criocob cnoxxeHus
94 Criocob croxxeHus



https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6

KontponbHas padora Ne9 no teme: "CucreMsl

95 ° o https://m.edsoo.ru/7f421044
JVMHENHBIX YPaBHEHH
IToBTOpEHME bubnmoreka [IOK

96 [ToBTOpEHME OCHOBHBIX noi{;m/n/l Y METOJO0B Kypca 7 1 https://m.edso0o.ru/7§429c6¢
KJ1acca, 0000IIeHe 3HaHUI

97 IToBTOpEHNE OCHOBHBIX HOuHSITI/II/I Y METOZO0B Kypca 7 1 hitps://m.edsoo.ru/7f429f32
Kjacca, 00001IeHne 3HaHni

98 IToBTOpEHNE OCHOBHBIX noivmxm Y METOJIOB Kypca 7 1 https://m.edsoo.ru/7§42a0e0
Kjacca, 0000IIeHre 3HaHUI

99 [ToBTOpEHNE OCHOBHBIX HOvHHTI/II/I Y METOZOB Kypca 7 1 hitps://m.edsoo.ru/7f42a27a
KJ1acca, 0000IIeHne 3HaHUHI

100 | UToroBas koHTpOIBbHAS padota Nel( 1

101 [ToBTOpEHME OCHOBHBIX noi{;m/n/l Y METOJO0B Kypca 7 1 hitps://m.edso0.ru/7f42a900
Kj1acca, 0000IIeHne 3HAHUHN

102 IToBTOpEHNE OCHOBHBIX HOUHHTI/II/I Y METOJOB Kypca 7 1 https://m.eds00.ru/7£42a900
KJ1acca, 0000IIeHne 3HaHUI

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42a900

8 KUIIACC

Ne Tema ypoka KouunyvectBo | laTa JIeKTPOHHBbIE IU(PPOBbIE
n/n 4acoB u3yueHusi | o0pa3oBaTeIbHbIE PeCYPChI
I'naBa 1 but6mmoreka IIOK
PannonanbHbie 1podu
1. | ParmoHayIbHBIC BBIPKEHHUSI https://m.edsoo.ru/7f430382
2. | OCHOBHOE CBOMCTBO IPOOH. https://m.edsoo.ru/7f4308e6
3. | Cokpamenue npobeit https://m.edsoo.ru/7f430a8a
4. | CioxeHue U BEIYMTAHKE JIPOOEH ¢ OJTMHAKOBBIMU https://m.edsoo.ru/7f43128c
3HAMEHATEJISIMU
5. | CnoxxeHue 1 BEIYUTAHUE APOOCH C OJJMHAKOBBIMH https://m.edso0.ru/7f4315c0
3HAMEHATEJISIMU
6. | CioxeHue U BEIMUTAHUE IPOOCH C pa3HBIMU https://m.edsoo0.ru/7f4318c2
3HAMEHATEISIMU
7. | CioxeHue U BBIMUTAHUE IPOOCH C pa3HBIMU https://m.edsoo.ru/7f431a20
3HAMEHATEIISIMU
8. | CnoxeHue v BRIYMTAaHUE ApOOEH C pa3HBIMU https://m.edsoo.ru/7f43128c
3HAMEHATEIISIMU
9. | CinoxeHue 1 BEIYUTAHUE APOOCH C pa3HBIMU https://m.edso0.ru/7f4315c0
3HAMEHATEISIMU
10. | KonrtponbHas pabora Nel mo teme https://m.edso0.ru/7f431d36
"PanmonanbHbIC IpoOH"
11. | YMHOXeHHE Tpo0ei. https://m.edsoo.ru/7f43128c¢
12. | Bo3Benenue nqpodeii B CTENEHb https://m.edso0.ru/7f4315c0
13. | lenenue npobeii https://m.edso0.ru/7f4318c2



https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2

14. | Jlenenue apooeit https://m.edsoo.ru/7f431a20
15. | [IpeoOpa3oBaHre pallMOHAILHBIX BEIPAXKCHHH https://m.edsoo.ru/7f43128c
16. | IIpeoOpa3zoBaHue pallMOHATBLHBIX BEIPAKCHUH https://m.edso0.ru/7f4315c0
17. | ®yakums y =k /x u e€ rpadux
18. | KonTponbHas pabota Ne2 mo teme
"PanimonanbabIe 1poOH"
I'naBa 2 bubnmoreka IIOK
KBaapaTHbie KOpHH
19. | JleiicTBUTENBHEIC YKCIIA https://m.edso0.ru/7f42d452
20. | KBagpaTHbie KOPHH. https://m.edsoo.ru/7f42eaaa
21. | Apudmerndeckuii KBaapaTHBIA KOPEHb
22. | Ypasuenue X% = a
23. | Ypasuenue X’ = a
24. | Haxoxnenue mpuOInKEHHBIX 3HAYCHHUM
KBaJ[PATHOT'O KOPHS
25. | dyukuus y = vx
26. | KBagpaTHblii KOpeHb U3 MPOU3BEICHUS U APOOH https://m.edsoo.ru/7f42d862
27. | KBagpaTHblii KOPEHb M3 CTEIICHU https://m.edsoo.ru/7f42d862
28. | KourponbHnas pabora Ne3 mo teme
"KBanpaTHbie KOpHH'"
29. | BeiHeceHHe MHOXKUTEIIS 332 3HAK KOPHS https://m.edsoo.ru/7f42dd26
30. | BHeceHHe MHOXUTEIS MO 3HAK KOPHS https://m.edsoo.ru/7f42ded4
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31. | IIpeoOpa3oBaHmEe BEIpAKEHUH, COAEPIKAITUX https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHU
32. | [IpeoOpa3oBaHue BRIPAKCHHIA, COACPIKAIIIIX https://m.edsoo.ru/7f42e0be
KBaJ[paTHbIC KOPHH
33. | IIpeoOpa3oBaHKe BEIpaOKEHUH, COAEPIKALIUX https://m.edsoo.ru/7f42e262
KBaJ[paTHBIC KOPHH
34. | KoutponbHnas padora Ned mo teme
"KBaznpaTHble KOPHH'"
I'naBsa 3 bu6mmoreka IIOK
YpaBHEHUS U CUCTEMbI YPABHEHHH
35. | HemonHbIe KBagpaTHBIC ypaBHCHUS https://m.edsoo.ru/7f42eela
36. | HemonHbIe KBagpaTHBIC YpaBHCHUS https://m.edsoo.ru/7f42eela
37. | ®opmya KOpHEH KBaJpaTHOTO YpaBHEHUS https://m.edsoo.ru/7f42f158
38. | ®opmya KOpHEH KBaJpaTHOTO YpaBHECHUS https://m.edsoo.ru/7f42{3f6
39. | Pemenue 3anau
40. | Pemenue 3amau
41. | Teopema Buera https://m.edsoo.ru/7f42fef0
42. | Teopema Buera https://m.edso0.ru/7f430076
43. | KBaapaTHbli TPEXWICH U €r0 KOPHU
44. | KBagpaTHbIil TPEXUWIEH U €r0 KOPHU
45. | PaznoxeHue KBaJipaTHOrO TPEXUIEHA Ha MHOKHUTENN
46. | PaznmoxxeHHe KBaJIpaTHOTO TPEXUICHA HA MHOKUTEIN https://m.edsoo.ru/7f42fd38
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47. | PaznoxeHne KBaJApaTHOrO TPEXWICHA Ha MHOXKHUTEIN https://m.edsoo.ru/7f42fd38
48. | KorrpompHas pabora Ne5 mmo Teme https://m.edsoo.ru/7f42ec80
"YpaBHEHUS U CUCTEMBbI YPaBHEHUIT"
49. | Pemenue ApoOHBIX pallMOHALHBIX YpaBHEHUH https://m.edsoo.ru/7f43c3d0
50. | Pemrenue apoOHBIX palliOHATBHBIX YPaBHEHHH https://m.edsoo.ru/7f4328c6
51. | Pemrenue ApoOHBIX palliOHAIBHBIX YpaBHEHUMH https://m.edsoo.ru/7f432b6e
52. | Pemenue 3amau https://m.edsoo.ru/7f42f75c
53. | Pemenue 3agadq https://m.edsoo.ru/7f42{8f6
54. | Pemrenue 3amau
55. | YpaBHeHue ¢ AByMsI IEPEMEHHBIMU U €ro rpadux
56. | YpaBHeHue ¢ AByMs IEPEMEHHBIMU U €ro rpadux
57. | UccnenoBanue cucteM BYX JIMHEWHBIX YpaBHEHUH C
JBYMsI TICPEMEHHBIMU
58. | UccnenoBanue cucteM IBYX JIMHEWHBIX YpaBHEHUH C
JBYMsI TIEPEMEHHBIMU
59. | I'paduueckuii criocod pemeHust CUCTEM YpaBHEHHIA https://m.edsoo.ru/7f43d6d6
60. | ['paduueckuii criocod pemeHust CUCTEM YpaBHEHHIA https://m.edso0.ru/7f43d6d6
61. | AnreGpamdeckuii cioco0 pernieHus CUCTEM
YpaBHEHUM
62. | AnreOpandeckuil crioco0 peeHrs CUCTeM
YpaBHEHUM
63. | AnreOpanueckuii ciocod pemieHus CUCTeEM

YPaBHEHUM



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

64.

Pemenue 3agau

65. | Pemenue 3agau
66. | Pemenue 3amau
67. | KonrpoabHas pabora Ne6 1o teme https://m.edsoo.ru/7f4301f2
"YpaBHEHUs U CUCTEMBI YPABHEHUN "
I'naBa 4 bubnmoreka IIOK
HepaBencrBa
68. | UucnoBsle HEpaBeHCTBA
69. | CBoiicTBa YHCIOBBIX HEPABEHCTB
70. | CnoxeHre ¥ YMHOKCHUE YHCIOBBIX HEPABEHCTB
71. | CioxxeHre 1 YMHOKEHHE YMCIOBBIX HEPABEHCTB
72. | Ilepecedenune u 00ObESTMHEHNE MHOXKECTB https://m.edsoo.ru/7f42c9e4
73. | HucroBbIe TPOMEKYTKH https://m.edsoo.ru/7f42c9e4
74. | PereHne HEPaBEHCTB C OHOM MEPeMEHHON https://m.edsoo.ru/7f42c692
75. | Pelrenue HEpaBEHCTB ¢ OHOM IIEpPEMEHHOM https://m.edsoo.ru/7f42c840
76. | PemreHue cucTeM HEPaBEHCTB C OJHOM MEPEMEHHOM https://m.edsoo.ru/7f42ch88
77. | PemeHue cucteM HEPaBEHCTB C OJTHOW MEPEMEHHOM https://m.edsoo.ru/7f42cd2c
78. | KonrpomnpHas pabora Ne7 mo Teme
"HepaBencraa"
I'naBa 5 bubnmoreka IIOK
DOyHKUMSA
79. | OyHKIWMA. https://m.edsoo.ru/7f433c12
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80. | O6nacTh onpenesicHUs U MHOXKCECTBO 3HAUCHHM https://m.edsoo.ru/7f433d84
dbyHKIIUU
81. | CroiictBa hyHKINU
82. | CgoiicTBa QpyHKIIUU
83. | CroiicTBa QpyHKIIUH https://m.edsoo.ru/7f434bbc
84. | CpolicTBa MuHEHHON QYHKITUN
85. | CpolicTBa nuHeHHON DYHKITUN
86. | CpoiictBa pyukumii y =k/x
87. | CpoiictBa QyHKIMid Y =k/x https://m.edsoo.ru/7f4343e2
88. | CpoiicTBa QpyHKIMii Y =k/x https://m.eds00.ru/7f434572
89. | CpoiicTa dynKumii y = vx https://m.edsoo.ru/7f434d38
90. | CoiictBa dyHKIMIT Y = VX https://m.edsoo.ru/7f434eb4
91. | KourponsHas pabora Ne8 o teme
"(DYHKI_[I/IH"
I'naBa 6 bubnmoreka IIOK
CreneHb ¢ HeJbIM MOKa3aTeJ1eM
92. | OnpexneneHue CTETICHH C IENBIM OTPUIIATEIBHBIM https://m.edsoo.ru/7f4354a4
nokasarejeM
93. | CpoiicTBa CTEIEHH C IIEIBIM MTOKa3aTeIeM https://m.edsoo.ru/7f436098
94. | CBoiicTBa CTEIIEHHU C LEIBIM [TOKA3aTeIeEM https://m.edsoo.ru/7f435648
95. | [loHsATHE CTAaHAAPTHOTO BUJA YKCIIA https://m.edsoo.ru/7f435648
96. | Pemrenue 3ama4 ¢ OONBIIMMU U MaJTBIMH https://m.edsoo.ru/7f435648
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qucjiaMu

97. | Pemenue 3a1a4 ¢ OOJIBIIMMH U MaJIBIMU https://m.edsoo.ru/7f43599a
JUCITAMH
98. | Kourponbhnas padora Ne9 mo teme "CreneHb
C LEJBIM MOKa3aTesIeM"
IToBTOpEHUE
99. | IloBTOpeHHE OCHOBHBIX MOHSATUN U METOAOB KypcoB | 1 bubmotexa [IOK
7 u 8 Ki1accoB, 0000IIEHNE 3HAHUI https://m.edsoo.ru/7f437510
100. | [loBTOpEeHUE OCHOBHBIX MOHATUIM U METOJOB KypcoB | 1 bubmmoreka [IOK
7 u 8 Ki1accoB, 0000IIEHNE 3HAHUI https://m.edsoo.ru/7f4376b4
101. | UToroBas KOHTpoOJIbHAS paboTa 1 bubmmoreka [IOK
https://m.edso0.ru/7f436b88
102. | [loBTOpEeHUE OCHOBHBIX MOHATUM U METOJOB KypcoB | 1 bubmmoreka [IOK
7 u 8 KaccoB, 00001IEHNE 3HAHUM https://m.edsoo.ru/7f437858
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Marematuka: 5-i1 kimacc: 6a30BbI ypOBEHBb: yUeOHUK: B 2 yacTsX, 5 kiacc/
Bunenkun H.A., KoxoB B.M., YecnokoB A.C. u npyrue, AKIHOHEPHOE
obmectBo «M3narenscTBO «IIpocBemieHne»

Maremaruka: 6-if kjmacc: 0a30BbIil ypOBEHb: y4yeOHHWK: B 2 yacTsax, 6 kiacc/
Bunenkun H.A., KoxoB B.M., YecnokoB A.C. u apyrue, AKIHOHEPHOE
obmectBo «M3narenscTBO «IIpocBerieHne»

Maremaruka. Aunrebpa: 7-i1 kiacc: 0a30BbI ypOBEHb: y4eOHUK, 7 Kiacc/
Makapsiues FO.H., Munnmiok H.I'., HemkoB K.W. u papyrue; mom pen.
TensikoBckoro C.A., AkuuonepHoe o6miectBo «IM3narensctBo «IIpocBeienue
Marematuka. AnreOpa: 8-i1 kiacc: 0a30BBIM ypOBEHb: yueOHUK, 8 Kiacc/
Makapsiues FO.H., Munmiok H.I'., HemkoB K.W. u papyrue; mom pen.
TensikoBckoro C.A., AkunonepHoe oomiectBo «M3narensctBo «IIpocsemieHuey
Marematuka. Anredpa: 9-ii kiacc: 0a30BBIM ypoBeHb: y4eOHUK, 9 Kiacc/
Makaperues FO.H., Munmiok H.I'., HemxoB K.M. u npyrue; mnom pen.
TensikoBckoro C.A., AkinonepHoe oo6miectBo «M3narensctBo «IIpocBeiiennes
Maremaruka. BepoaTHOCTh U cTaTUCTHKA: 7-9-€ Kiacchl: 0a30BbIN YpOBEHbB:
yueOHMK: B 2 vacTsax, 7-9 kmaccel/ Beiconkmit 1.P., Amenko W.B.; mox pen.
Amenko U.B., Axumoneproe obiectBo «M3natensctBo «IIpocBeiiennes
Marematuka. I'eomerpus: 7-9-¢ kmacchl: 0a30BBI YPOBEHB: y4eOHUK, 7-9
knaccel/  AtanacsH JI.C., byryzos B.®., Kamomues C.b. u apyrue,
AxnronepHoe ob6miectBo «M3narenscTBo «lIpocBenienue»

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HMHTEPHET
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