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MNOSACHUTEJIbHASA 3AITUCKA

AnreGpa gBisieTcsl OAHUM U3 OIOPHBIX KYPCOB OCHOBHOTI'O 00ILIEr0 00pa30BaHus: OHa
oOecrieuynBaeT H3y4YCHHE JAPYTUX AUCHUIUIMH, KaK eCTECTBEHHO-HAYYHOTO, TaK W
TYMaHUTapHOrO LUKIIOB, €€ OCBOEHUE HEOOXOIMMO ISl MPOJIOJKEHNUs 00pa30BaHus U B
MOBCEAHEBHOW >kM3HU. Pa3Butne y oOyyaromuxcsi HayuyHbIX MPEACTABICHUA O
MPOUCXOXKACHUU U CYIIHOCTH anreOpandyeckux aOCTpakiui, CIocobe OTpaKeHUs
MaTeMaTH4YEeCKON HayKOW SBIEHWW W TIPOIECCOB B MPUPOAEC U OOIIECTBE, POJIH
MaTeMaTUYECKOTO MOJISIMPOBAHNS B HAyYHOM IMO3HAHWHM W B TPAKTHUKE CHOCOOCTBYET
(hOopMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS M KAa4eCTB MBIIIJICHHS, HEOOXOIUMBIX IS
ajanTanuyd B coBpeMeHHOM mudpoBoM oliiecTBe. M3ydenue anreOpbl obOecreurnBacT
pa3BUTHE YMEHHs HaOI0JaTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTHYHOCTH MBIIUICHUS, CHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOH
JeWCTBUSA W BBIBOABL, (opmymupoBath yTBepxkaeHHs. OcBoeHHe Kypca anreOpsl
o0OecrieynBaeT pa3BUTHUE JIOTMUECKOTO MBIIUICHHUS OOYYalolUXCs: OHU HCIOJIb3YIOT
JNCTyKTUBHBIE W HMHIYKTHBHBIE pACCYXJICHHUs, O000IIEHWE ¢ KOHKPETH3AIHIO,
abctparupoBanue u aHanoruto. O0ydeHue anredpe npeanojaraeT 3HaYUTENbHBIA 00bEM
CaMOCTOSITEIbHON JAESITEIbHOCTH O0YyYarolmMXcs, MO3TOMY CaMOCTOSITEIbHOE pelleHue
3a]1ay SIBJISIETCs peain3anueit AesiTeIbHOCTHOTO MPUHIUIIA 00yYeHHS.

B crpykrype mporpammbl yueOHOro Kypca «AnreGpa» ajisi OCHOBHOTO OOIIEro
o0pa3oBaHUsi OCHOBHOE MECTO 3aHHUMAIOT COJEpKaTENbHO-METOAnYECKUe TMHUM: «Yucna
U BBIYUCICHUN», «ANreOpanyeckue BBIPAXKEHUS», «YpPaBHEHHS U HEPABEHCTBAY,
«Dynkuun». Kaxnas u3 3TUX coaepkKaTelbHO-METOIUYECKUX JMHUM pa3BUBaeTCs Ha
IPOTSHKEHUH TPEX JIET U3YUYEHHS Kypca, B3aUMOJCHCTBYsI C IPYTUMHU ero JTuHusIMuU. B xoe
U3y4YeHHUs Y4YeOHOro Kypca oOOydarolmuMcs TMPUXOJUTCS JIOTHUYECKH PacCyXIaTh,
UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBSI3U ¢ 3TUM B IporpaMmy y4eOHOTO
Kypca «Anrebpa» BKIIOYEHBI HEKOTOpPHIE OCHOBBI JIOTUKH, MPEICTaBIEHHBIE BO BCEX
OCHOBHBIX paszjiellax MaTeMaTH4ecKoro oOpa3oBaHUS U CIIOCOOCTBYIOIIUE OBJIAJCHHUIO
00y4arolMMHUCs OCHOB YHUBEPCAJIBHOIO MaTeMaTHuecKoro si3bika. CoaepikaTeabHOU U
CTPYKTYpPHOH  OCOOEHHOCTBIO  y4eOHOTO  Kypca  «Anrebpa»  sABISETCS  €ro
WHTETPUPOBAHHBIN XapakKTep.

Conepxanne IuHUU «Yucna ¥ BBIYUCICHHS CIY>KUT OCHOBOMW Ui JalbHEHIIero
M3Y4YCHHs] MaTEeMaTHKH, CIIOCOOCTBYET pa3BUTHIO Y OOYYAIOIIMXCS JIOTHYECKOTO
MBIIIJIEHUS, (OPMUPOBAHUIO yMEHHS TMOJNB30BAThCS  alTOPUTMAMHU, a TaKke
NPUOOPETEHNIO TMPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX JJISi IOBCEJIHEBHOM >KHU3HU.
Pa3Butre moHATHS O YHUCIIE HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUsS CBSI3aHO C
palMOHAIIBHBIMA W UPPAlMOHAIBHBIMU YHCIaMH, (OPMHPOBAHHEM IPEJCTABICHUNA O
JEWCTBUTEIHHOM YHCIIe. 3aBEpLICHHE OCBOCHHUS YHCIOBOM JIMHUM OTHECEHO K CpPEeTHEMY
o0rieMy 00pa3oBaHUIO.

Conepxanue IByX aireOpanyueckux JIHHUA — «ANreOpanyecKue BBIPAXKCHHUS» U
«YpaBHEHHS M HEpPaBEHCTBa» CHOCOOCTBYeT (OPMHUPOBAHMIO Yy OOYyYaIOMIMXCS
MaTeMaTUYEeCKOro anmnapara, He00X0AUMOTO JJIsl PELICHHs 3a1a4 MaTeMaTHKU, CMEKHBIX



MPEeIMETOB W TPAKTHUKO-OPHUCHTHPOBAHHBIX 3amady. Ha ypoBHE OCHOBHOTO OOIIETro
oOpa3oBaHUsl y4eOHBIH MaTepHall TPYNIUPYETCS BOKPYT PAIlMOHAIBHBIX BBIPAKECHUH.
Anrebpa JI€MOHCTpUPYET 3HAUEHME MAaTEMAaTHKW Kak s3blKa JUIsl MOCTPOEHUS
MaTEeMaTHIECKUX MOJICJICH, OTIMCAHMsI MIPOIIECCOB U SBIICHUN peanbHOro Mupa. B 3amaun
o0OydeHus airedpe BXOAAT TaKXKe JaTbHEHIIee Pa3BUTHE aITOPUTMHYECKOTO MBITILICHUS,
HE0OXO0IMMOTO, B YaCTHOCTH, JIJIS1 OCBOCHUS Kypca MHGOPMATHKH, ¥ OBJIaJICHUE HABBIKAMU
JNeNyKTUBHBIX paccyxnaeHuit. IIpeoOpa3oBaHue CHMBOJBHBIX (OpM cIOcoOCTBYET
Pa3BHUTHIO BOOOPAKEHUSI, CIOCOOHOCTEH K MAaTEMaTHICCKOMY TBOPUYECTBY.

Conepxanve (GyHKIIMOHAIBHO-TPAGUICCKON JIMHAM HAICJICHO Ha IOTy4YCHHE
oOydJarormuMucs 3HaHUN O (DYHKIUSAX KaK BaKHEHIIEH MaTeMaTUYeCKOW MOMACNIU IS
OIMCAHUS ¥ UCCIICIOBAHUS pa3HOOOPa3HBIX MPOIECCOB U SBJICHUN B IPUPOJIC U OOIIECTRE.
N3yuenne matepuana CriocoOCTBYET Pa3BUTHIO Y OOYUYaIOIIMXCS YMEHHUS HCIOJb30BaTh
pa3IMYHbIC BBIPA3UTEIBHBIC CPEJICTBA SI3bIKA MATEMATHKU — CJIOBECHBIC, CHMBOJUYECKHE,
rpaduyeckre, BHOCUT BKJIAJ B (hOPMHpPOBAHUE TPEJCTABICHUN O POJM MAaTEMaTUKU B
Pa3BUTHH IUBWIN3AIMH U KYJIbTYPBIL.

CornacHo y4yeOHOMY IIaHy B 7-9 Kjaccax M3ydaeTcs YYeOHBIH Kypc «AnreOpay,
KOTOPBIM BKIIOYAeT CIICAYIOIIME OCHOBHBIC pa3jieibl cojepkanus: «Ywuciaa u
BBIYHCIICHUS», «AJITeOpandecKue BBIPAKCHUS», «YPaBHCHUS H  HEPABCHCTBAY,
«DYHKIUNY.

Ha u3ydenune ydeOHoro kypca «Anrebpa» orBoautcs 306 yacoB: B 7 kimacce — 102
yaca (3 Jaca B Hefienm0), B 8 kiacce — 102 gaca (3 yaca B Heaento), B 9 kimacce — 102 gaca
(3 yaca B Heneno).



COJAEPKXAHUE OBYYEHUSA

7 KUIIACC

Yuciia 1 BBIYUCICHUSA

JlpoOu OOBIKHOBEHHBIE U JECSTHYHBIE, IEPEX0] OT OAHON (HhOPMBI 3alIUCH IpoOel K
npyroii. IloHsTHe palMOHAJIBHOrO 4YHCNA, 3allHCh, CPAaBHEHHWE, YNOPSAIOYUBAHUE
palMoHaNbHBIX uucen. Apudmernyeckue JIEHCTBUS C PALMOHAIbHBIMU YHCIAMH.
Pemenue 3aga4 u3 peasibHON NPAKTUKU HA YaCTH, Ha IPOOH.

CreneHb ¢ HaTypaJbHBIM MTOKA3aTEJIEM: ONpe/iesieHue, MpeoOpa3oBaHNe BbIPaKEHUN
Ha OCHOBE ONPEJENICHUs, 3aUCh 0oNbIIuX yncen. [IpoLeHThl, 3anuch NpoLeHTOB B BUJIE
npodu u 1poOu B BUE NPOLEHTOB. Tpy OCHOBHBIE 33JJa4K Ha MPOLEHTHI, PEIICHUE 3a1a4
13 peajJbHOM ITPaKTHUKHU.

[IpuMeHeHne NMPU3HAKOB JEIMMOCTH, Pa3j0oKEHUE HA MHOXKHUTEIM HATypalbHBIX
YHUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TpsAMast 1 oOpaTHas IPONOPLUUOHATIBHOCTH.

AJiredpanyeckKue BbIpaKEeHUSs!

[lepeMeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAKEHUS C NepeMeHHOH. JlomycTumble
3HAUYEHMs MepeMeHHbIX. IIpeacTaBieHne 3aBUCUMOCTHM MEXKJy BEJIMYMHAMH B BUJE
¢dopmynsl. Beruucnenus mno ¢opmynam. IlpeoOpazoBaHue OyKBEHHBIX BbIPAXKECHUH,
TOKJAECTBEHHO PAaBHbIE BBIPAXKEHUs, MpaBUiIa NpeoOpa3oBaHUsS CyMM U IPOU3BEICHUH,
IpaBUjIa PaCKPbITUS CKOOOK U IIPUBEIEHUS MOAOOHBIX CIIaraeMblX.

CBolicTBa CTENEHNU C HATYPAJIbHBIM IIOKa3aTEIEM.

OpnowieHsl u MHorowieHbl. CreneHb MHorowieHa. CroxeHue, BBIYUTAHUE,
YMHOXKEHUE MHOTIOWICHOB. DOpMyJIbl COKPAIIEHHOTO YMHOXKEHHSA: KBaJpaT CyMMBbI U
KBajapaTr pasHocTu. Popmysia pa3HOCTH KBaApaToB. PasnokeHWe MHOTOWIEHOB Ha
MHOKUTEIH.

YpaBHeHMs 1 HEPABEHCTBA

VYpaBHEHUEe, KOpEHb ypaBHEHHUs, [paBUiIa NpeoOpa3oBaHUsS  YpPaBHEHHUS,
PaBHOCWIBHOCTb YPaBHEHHUH.

JIuHerHoe ypaBHEHHE C OJHOM MEPEMEHHOMW, YHACIO KOPHEW JIMHEWMHOTO YpaBHEHUS,
pelIeHNe TMHENHBIX ypaBHeHU. CocTaBlIeHNEe YpaBHEHUH 110 YCIOBUIO 3aaun. Penenue
TEKCTOBBIX 3a/1a4 C [IOMOIIbI YPAaBHEHUH.

JluneliHoe ypaBHEHHME C JABYMs IE€peMEHHbIMH M ero rpaduk. Cucrema JByX
JTUHEHHBIX YpPaBHEHUN C JBYMs MIEPEeMEHHBIMU. PerieHne cucreM ypaBHEHH criocoOoM
oACTaHOBKHU. [IpuMepshl pelieHns TEKCTOBBIX 3a7a4 C IIOMOLIBIO CUCTEM YPaBHEHUM.

DOyHKIUHA

Koopauuara Touku Ha npsiMoi. YHCIIOBBIE POMEKYTKH. PaccTossHue MexXay IByMs
TOYKaMU KOOPJIAMHATHOMN IPSMOM.

[IpsimoyronpHas cucrema koopauHat, ocu OX u Oy. Abciucca u opauHaTa TOYKH Ha
KoopAMHATHON TuiockocT. Ilpumepsl rpadukoB, 3amaHHbIX (opmynamu. YUteHue
rpa¢ukoB peanbHbIX 3aBucuMocTel. [lonarue Qynkumu. I'padux Gpynkumu. CoiicTBa



¢bynkuuit. Jluneitnas ¢ynkmms, e€ rpaduk. ['paduk dyskumm y = |X|. I'paduyeckoe
pelIeHNe JTUHENHBIX YPAaBHEHUM U CUCTEM JIMHEVMHBIX YPABHEHHM.

8 KUIACC

Yucaa u BBIYUCTICHUS

KBaapaThslii kopenb u3 uncina. [lonstue o6 uppanuonansHoM uncie. JlecsTuuHble
MPUOIMKEHUS UppaAMOHANTBHBIX yncelsl. CBoMCTBA apuMETUUECKUX KBaAPATHBIX KOPHEH
U UX TPUMEHEHHE K TPeoOpa30BAHUIO YHCIIOBBIX BBIPAKCHUN W BBIYUCICHUSIM.
JleicTBUTENBHBIC YHCIIA.

CreneHb ¢ UENbIM MTOKa3aTesieM u €€ cpoiicTBa. CTaHIapTHAS 3alUCh YKCIIA.

AJiredpanyecKue BbIpaKEHUS

KBanpatubliii TpéXusieH, pa3ioKeHUE KBAPATHOIO TPEXUJICHA HA MHOXKHUTEIIH.

Anrebpanueckas apoOb. OCHOBHOE CBOMCTBO anreOpamveckor apodu. CroxeHue,
BBIYUTAHUE, YMHOXKEHHUE, JCJICHHE anreOpandeckux Apooeit. PaimonanbHbie BEIPaKEHUS
U uX npeoOpa3zoBaHue.

YpaBHeHNs M HEPABEHCTBA

KBaapaTtHoe ypaBHeHMe, popmysa KopHel KBapaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHMIA, CBOJMIIMXCSA K JIMHEHHBIM U KBajapaTHbIM. [Ipocreiimue npoOHoO-
palMOHAIbHbIE YPaBHEHUS.

I'paduueckas wuHTEepmperanus ypaBHEHHH ¢ JByMS TEPEMEHHBIMH M CHCTEM
JIMHEWHBIX YPaBHEHUN C IBYMsI IepeMeHHbIMU. [IpuMepbl perieHuss CUCTEM HEIUHEHHBIX
YPAaBHEHUU C IBYMsI IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 337124 anre0OpanyeckuM CrocoOoM.

HucnoBble HEpaBEHCTBA M HMX CBOMCTBA. HepaBeHCTBO € OJHOW NIEPEMEHHOM.
PaBHOCMIIBHOCTH HEpaBEHCTB. JIMHEIHbIE HEPABEHCTBA ¢ OAHOW mepeMeHHOo. CucreMsl
JINHEMHBIX HEPABEHCTB C OJTHOW IIEPEMEHHOM.

DOyHKUUHA

[Tonsitue ¢Qynkuun. OOnacTh ompeneseHus UM MHOXKECTBO 3HAUYCHUU (YHKIUU.
CriocoObI 3aaHus YHKITH.

I'padux pynkuun. Urenne cpoictB pyHkIuu mo e€ rpaduky. [Ipumepsl rpadukos
GyHKIUH, OTpaKaroIIMX peaibHbIC MPOIIECCHI.

@DyYHKINH, OMUCHIBAIONINE NPIMYI0 U OOpaTHYIO MPOMOPIIMOHAIIEHBIE 3aBUCUMOCTH,
nx rpaduki. ®yukmun Y = X2, y = x3, y = VX, y=|x|. [paduueckoe perienne ypaBHeHHit
Y CUCTEM YPAaBHEHU.

9 KUIACC
Yucsia ¥ BIYUCICHUSA
PanmoHanbHble 4YMCIa, WPPALMOHAIbHBIE YHCIA, KOHEYHble M OECKOHEYHbIE
AeCATUYHBIE poOH. MHOXECTBO JEHCTBUTENBHBIX YHCEN, ACHCTBUTENbHbBIE YHCIA Kak
OecKOHEeuHble JecSITU4YHbIE JapoOH. B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEXIY
MHOYECTBOM JEHCTBUTENIBHBIX YUCET U KOOPAUHATHON IIPSIMOM.



CpaBHeHUE IEHCTBUTEIBHBIX YUCEIl, apU(PMETUUECKUE JENUCTBUS C IEHCTBUTEIbHBIMU
YUCIIAMH.

Pa3mepbl 00BEKTOB OKpYKAIOIIEro MUpa, JUINTEIbHOCTh IPOLIECCOB B OKPY KAIOIIEM
MHpE.

[IpubnmxEHHOE 3HaUEHHE BEIIMYUHBI, TOUHOCTh NMpUOIMKeHUs. OKpyIiieHue Yuces.
[Ipukunka u oieHKa pe3yabTaTOB BBIYMCICHUN.

YpaBHeHUs] M HEPAaBEHCTBA

JInneliHoe ypaBHeHue. PelieHne ypaBHEHHM, CBOIAIINXCS K JINHEHBIM.

KBagparHoe ypaBHeHue. Pemienue ypaBHEHUHM, CBOIAIIMXCS K KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. IIpumepbl pemieHuss ypaBHEHUN TPETbe W 4YETBEPTOU
CTETEHEN PA3JIOKEHUEM Ha MHOKHUTEIIH.

Pemenue apoOHO-pallMOHANbHBIX ypaBHEHUU. PemeHue TEKCTOBBIX — 3ajad
anreOpandecKuM METOJIOM.

VYpaBHeHUE ¢ ABYMsI IEPEMEHHBIMU U €ro rpaduk. Pemienne cucteM OByX JTMHEHHBIX
YPaBHEHHUH ¢ ABYyMs IEPEMEHHBIMU. PenieHne cucteM AByX ypaBHEHHM, OJHO U3 KOTOPBIX
JUHEHoe, a Japyroe — BTOpoil creneHu. ['paduyeckas HMHTEpHpETaLUs CHUCTEMbI
YPAaBHEHHUH C IBYMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a7a4 anreOpandeckuM CriocoOoM.

UucnoBble HEPaBEHCTBA U UX CBOMCTBA.

Pemienve nuHenHbIX HEPABEHCTB C OJHOW IEpeMEHHOM. Pemenne cucrem TMHEMHBIX
HEpaBEeHCTB C OJHOW nepemeHHoW. KBaapaTHele HepaBeHcTBa. ['paduueckas
MHTEpIpeTalysi HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs IEPEMEHHBIMU.

DOyHKUUHA

KBagpatuunas gynkuus, e€ rpaduk u cBoiicta. [lapabona, koopauHATHl BEPIIMHbI
napaboJibl, OCh CUMMETPUH MapadoIIbl.

Ipadukn Gyuxkmuit: y = kx, y =kx + b, y = k/x, y = x3, y = VX, y = [x| , u ux cBoiicrsa.

Yuc/i0BbIE N0CJIEI0BATEILHOCTH M MPOTrPecCcHu

[lonaTe  4YMCIOBOW  MOCIEOOBAaTEIBHOCTH.  3aJaHUE  MOCIEI0BATEIbHOCTH
pPEKYppEeHTHOM popMysIoi B GOopMyII0i N-TO YjIeHa.

Apudmerndeckass W reomerpuueckas mnporpeccud. Dopmynbl  N-TO  4ieHa
apuMeTHUeCKON U TeOMETPUUECKON POrpeccuii, CyMMbI TIEPBBIX N YJICHOB.

N3o6pakenue wieHOB apuPMETHUECKON U TEOMETPHUUECKON MPOrpecCcHii TOUKaMu Ha
KOOPJAWHATHOU MJIOCKOCTH. JIMHEHHBIN U SKCIOHEHIIUAIbHBIN pocT. CI10KHbIE TPOLICHTHI.



HNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIETO
OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3yJabTaThbl OCBOCHHS IMpOrpaMMbl y4eOHOro Kypca «Anredpa»
XapaKTEPUZYIOTCS:

1) naTpuoTH4eckoe BOCIMTaHUE:

MPOSIBJICHUEM HMHTEpPECa K MNPOLLIOMY M HACTOSIIEMY POCCHUUCKOM MATEMAaTHKH,
LIEHHOCTHBIM OTHOIIIEHUEM K JIOCTH)KEHHUSIM POCCHUUCKHX MATEMaTUKOB M POCCHICKOU
MAaTEMaTHYE€CKOM IIKOJbI, K HCIOJb30BAHUIO 3THUX JOCTHKEHHH B APYrMX HAayKax H
MPUKIAIHBIX cepax;

2) rpaskaIaHCcKoOe U 1yYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTHIO K BBIMIOJIHEHUIO OOS3aHHOCTEH TpaKJaHWHA U pealiu3alliu ero IMpas,
MpeACTaBACHUEM O MAaTEMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUHW, TPOLEAYp TpaxAaHCKOro oOImiecTBa (HampuMmep, BBIOOPHI, OIMPOCHI),
TOTOBHOCTBIO K OOCYXJCHHIO STUYECKHX TPOOJIEM, CBS3aHHBIX C TPAKTUYECKUM
MPUMEHEHUEM JIOCTH)KEHUW HayKH, OCO3HAHMEM BAXKHOCTH MOPAIbHO-ITUYECKUX
IPUHLUIIOB B I€ATEILHOCTU YYEHOTO;

3) TPy10BO€e BOCIIMTAHUE:

YCTAHOBKOW HAa aKTUBHOE y4aCTHE B PELICHUU MMPAKTUYECKUX 3a]a4 MaTEMaTUYECKON
HANpPaBJICHHOCTH, OCO3HAHWEM BAXKHOCTM MaTeMaTH4ecKoro oO0pa3oBaHHs  Ha
IPOTSKEHUH BCEH KU3HU JJIs1 yCTEITHOM MpodeccuoHaNbHON AEITENbHOCTH U Pa3BUTHEM
HEOOXOJUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM M MOCTPOEHUEM HHIWBHIYAbHON
TpaeKkTOpur OOpa30BaHUS U >KU3HEHHBIX IIJIAHOB C YYETOM JIMYHBIX HMHTEPECOB U
00IIIeCTBEHHBIX MOTPEOHOCTEHH;

4) 3cTeTHYECKOE BOCITUTAHME:

CIIOCOOHOCTBIO K AMOIIMOHATIBHOMY U ACTETHUYECKOMY BOCHPUSTHIO MaTEMaTHUYECKUX
00BEKTOB, 3ajad, pEHICHWH, pacCyXXICHHH, YMEHHI0O BHJETb MaTeMaTUYECKUe
3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI' 0 MO3HAHNS:

OpUEHTAIMEN B JIEATEIIbHOCTA Ha COBPEMEHHYIO CUCTEMY HAy4YHBIX MPEACTABICHUIN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI YEJIOBEKA, IPUPOIBI U 00IIECTBA, TOHUMaHUEM
MaTEMaTUYECKOW HAYKH KakK cepbl YEIOBEUECKOM NEATEIHHOCTH, STANOB €€ pa3BUTHS U
3HQUUMOCTH JJI1 PAa3BUTHS UMBWIM3ALMK, OBJAJCHUEM S3bIKOM MaTeMaTUKU U
MaTEMaTHYECKOM KYJIbTYpOU KakK CPEICTBOM ITO3HAHUS MUPA, OBJIAJACHUEM IPOCTEUITUMHU
HaBbIKAMH UCCIIEIOBATEIBCKOU JAEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (OPMHUPOBAHHE KYJIbTYPbl 310POBbS M
3MOIMOHAJIBHOI0 0JIAT OMOJIYYMS:

TOTOBHOCTBIO NMPUMEHATH MAaT€MaTUUYECKUE 3HAHUS B MHTEpPECAX CBOErO 340POBbS,
BEJICHUSI 37I0pOBOTO0 00Opasa KHW3HU (370pOBOE THUTAHHUE, COATAHCUPOBAHHBIA DPEXKHUM



3aHATHH U OTIbIXA, peryJisipHas (u3nuecKas akTUBHOCTD), C(OOPMHUPOBAHHOCTHIO HaBbIKa
pedexcuu, IpU3HaHUEM CBOETO IIpaBa Ha OIIMOKY U TAKOTO K€ MpaBa JPyroro 4ejJoBeKa;

7) 3K0JI0TH4YeCKOe BOCIIMTAHUE:

OpUEHTalMell Ha NPUMEHEHUE MAaTEeMaTHYECKUX 3HAaHWWA JUId pelIeHHs 3a7ad B
001acTH COXPAHHOCTU OKpY’Kalolled cpeibl, IIIAaHUPOBAHMS MOCTYNKOB M OLIEHKH HX
BO3MOXHBIX TOCIIEICTBUMN JUIsl OKPYXKAIOLIEH Cpeibl, 0OCO3HAaHUEM IJ100aIbHOTO XapaKTepa
AKOJIOTMUYECKUX MPOOJIEM U MyTEH UX PEIIeHNUs;

8) apanTanus K M3MEHSIOIMMCS YCJIOBUSIM COLMATBHONW M IPUPOIHOH Cpe/ibl:

TOTOBHOCTBIO K JEUCTBUSIM B YCJIOBHUSX HEONPEACIEHHOCTH, MOBBILIEHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO IESATENbHOCTh, B TOM YHCJIE YMEHHUE
YUUTBCSl y JPYTUX J0Jel, mpuoOperaTh B COBMECTHOM AESITENbHOCTH HOBBIE 3HAHUA,
HaBBIKM U KOMIIETEHIUU U3 OMbITA APYTHUX;

HEO0OXOJIMMOCTBIO B (POPMUPOBAHMM HOBBIX 3HAHHI, B TOM 4Hciie (OpMYJIUPOBATH
UJeH, TOHATHS, TUIIOTE3bl 00 00BEKTaX M SBJICHUSAX, B TOM YHCIIE paHee HEU3BECTHBIX,
OCO3HaBaTh ACPUIMTH COOCTBEHHBIX 3HAHWNA M KOMIIETEHTHOCTEH, IUIAHMPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallM0, BOCIPUHHUMATH CTPECCOBYIO
CUTYaIIMIO KaK BbI30B, TPEOYIOUIUI KOHTPMED, KOPPEKTUPOBATh TPUHUMAEMbIE PEIICHUS
U JIeHCcTBUs, (POPMYJIMPOBATH U OLEHUBATh PUCKH U MTOCIEACTBUSA, GOPMHUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eHCTBUSA

ba3oBble JJornyeckue 1eMcTBUS:

® BBLISIBISATH M XapaKTEPU30BaTh CYIIECTBCHHbIC MPU3HAKA MaTEMATHYECKUX
00BEKTOB, TOHATUH, OTHOLICHUNW MEXIy MOHITHAMHU, (POPMYIHPOBATH OIPEIACICHUS
MOHATUN, YCTaHABIIMBATh CYIIECTBEHHBIM NpH3HAK KiacCU(PHUKAIMK, OCHOBAHUS s
000011IeHNS U CPaBHEHUSI, KpUTEPHUH MPOBOJIUMOTO aHAJIN3a;

® BOCIIPUHUMATH, (OPMYIUPOBATH U IPEOOPA30BHIBATH CYXKICHHUS: YTBEPIUTEIbHbIE
1 OTpHIaTeIbHBIC, CIMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

® BBLISIBISATH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M IPOTUBOpPEUUS B
(hakTax, TaHHBIX, HAOMIOACHUAX U YTBEPKACHUAX, TIPeaaraTb KpUTCPUHU IS BBISBICHUS
3aKOHOMEPHOCTEHN U MPOTUBOPEUMIA;

e JejaTh BBIBOABI C HCHOJIB30BAaHMEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX |
WHAYKTUBHBIX YMO3AKIKOUYEHUH, YMO3aKIIOUEHHUH 110 aHAJIOTUH;

® pa3duparh JI0KAa3aTeIbCTBA MAaTEMAaTHYECKHX YTBEPKICHHH (NIpSAMBIE W OT
MPOTHUBHOTO), TPOBOJUTH CAMOCTOSITEIbHO HECIIOKHBIE JJOKAa3aTeIbCTBA MATEMATHYECKHUX
(akTOB, BBICTpAaWBaTh aAPryYMEHTAIMIO, TPHBOJWTH TIPUMEPHI U  KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIC PACCYKICHHS;



e BbpIOMpaTh COCOO pelieHusl yueOHOW 3a7adu (CpaBHUBATh HECKOJIbKO BApHUAHTOB
pelieHus, BRIOMpaTh HanOoee MOAXOIAMINNA C YYETOM CaMOCTOSITEIHHO BBIICICHHBIX
KpUTEPUEB).

Ba3oBble ucc/ieioBare1bcKue 1eiiCTBUA:

® ICIIOJIB30BaTh BOIMPOCHI KaK MCCIEAOBATEIIbCKUA HWHCTPYMEHT —TIO3HAHMUS,
(dbopMyITHpPOBaTH BOIPOCHL, (UKCUPYIOIINE MPOTHBOPEUNE, MPOOIEMY, CaMOCTOSITEIHLHO
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (POpPMHPOBATH TUIOTE3Y, APTYMEHTHPOBATH CBOIO
MTO3UIUIO, MHEHUE;

® TIPOBOJMTH IO CAMOCTOSATEIHHO COCTABJICHHOMY TUIAHY HECIIOKHBIA AKCIICPUMEHT,
HEeOOJIbII0E HCCIEOBAHUE IO YCTAHOBJICHUIO OCOOEHHOCTE MaTeMaTUYeCKOTo 00bEKTa,
3aBUCHUMOCTEH 00OBEKTOB MEXKy COOOii;

® CaMOCTOSTENBHO (QopMynHpoBaTh OOOOIIEHUS U BBIBOJALI IO pe3yJibTaTam
MPOBEAEHHOTO HAOIOJCHUS, MCCIECIOBAHMS, OICHUBATH JOCTOBEPHOCTHh MOJTYYCHHBIX
pe3yabTaTOB, BHIBOJIOB U 000OIIICHHUIA;

® MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMpOIEcca, a TaKkKe BBIABUTATh
MIPEIMOJIOKECHHSI O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

PabGora ¢ undopmanmueii:

® BBUSIBJIATH  HEJOCTATOYHOCTh M HM30BITOYHOCTH  MH(OpPMAIUH, JaHHBIX,
HEOOXOUMBIX JIsl PEIICHUS 33/1a4U;

e BpIOMpaTh, AHAIM3UPOBATH, CHCTEMATU3UPOBATh M  HMHTEPHPETUPOBATH
UHGOPMALIUIO PA3TUYHBIX BUIOB U (POPM MpeCTaBICHHUS;

e BpIOMpaTh (popMmy mpelcTaBiIeHUS HHPOpPMAIMK U WLIIOCTPUPOBATH pelIacMble
3aJlay cCXeMaMHu, AuarpaMmmamu, MHOU rpaduKoil 1 UX KOMOUHALIUSAMU;

® OLICHUBATHh HAAEKHOCTh MHPOPMAIIUU MO KPUTEPUSM, MPEUIOKEHHBIM yUUTEIEeM
Wik c(POPMYITUPOBAHHBIM CAMOCTOSITEIHHO.

KomMmyHuKaTHUBHBbIE YHHBepcajibHble Y4eOHbIe JelCTBHSA:

® BOCIPUHUMATh U (POPMYTUPOBATH CYXACHUS B COOTBETCTBUU C YCIOBUSMU U
HEeJSIMH OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BbIpa)kaTh CBOIO TOUYKY 3pPEHHS B YCTHBIX U
MUCbMEHHBIX TEKCTaX, JaBaTh MOSACHEHUS IO XOAY pEeUIeHUs 3a7add, KOMMEHTHPOBATh
MIOJIYYCHHBIN pe3yJIbTaT;

e B Xxo0/i¢ OOCYXIEHHS 3a/laBaThb BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBHI,
mpoOJieMbl, pelraeMor 3a7aud, BHICKA3bIBAaTh WU, HAIlCIEHHbIE HA TIOWCK PEIICHUS,
COTOCTABISTh CBOM CYXICHHS C CYXICHHSMH JIPYTUX YYaCTHHUKOB JHAJIOTa,
oOHapyXUBATh PA3IUYUE U CXOJCTBO MO3UIMH, B KOPPEKTHOU dopme GopMyIupoBaTh
pa3HOTIacusi, CBOM BO3PAKEHUS;

® TMPENCTABIATh Pe3yibTaThl PEIICHUs 3aJaud, SKCIEPUMEHTA, HCCICIOBAHUS,
MPOEKTa, CAMOCTOSATEIHLHO BEIOMPAThH (hOpMAT BRICTYIUICHUS C YUETOM 3a/1a4 MPE3CHTAIUN
1 0cOOEHHOCTEH ayauTOpUH;

® TIOHMMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMAaHIHOW ¥ MHIUBUYaTbHOW pabOThI
MIPY pelIeHNH YYEOHbIX MaTEeMaTUYECKUX 3a/1a4;



® [IPUHUMMATh L€Jb COBMECTHOW [EATENbHOCTH, IUIAHUPOBATh OPIraHU3ALMIO
COBMECTHOM pabOThI, paclpeesaTh BUAbI padoT, JOroBapUBaThCsl, 00CYkKAaTh MPOLECC U
pe3yabpTat paboThl, 0000111aTh MHEHUSI HECKOJIKUX JIIOICH;

® y4yacTBOBaThb B TIPYNIOBBIX (QopMmax paboTbl (0OCyXIeHHus, OOMEH MHEHHIMH,
MO3TOBbI€ IITYPMBI U IPYTHE), BBIIOIHITH CBOIO YAaCTh padOThl U KOOPIMHUPOBATH CBOU
NEeUCTBUS C APYTMMHU WIEHaMHU KOMaH/bl, OLICHUBATh KaYeCTBO CBOETO BKJIa/a B OOLIUI
MPOIYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBHUS.

PeryasiTuBHbIe YHHBepcalbHbIe y4eOHbIe JeiicTBUSA

Camoopranmszanus:

® CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH, aJITOPUTM pEIIeHHs 3aJauM (WM €ro 4acTh),
BBIOMpATh CHOCOO pemeHuss ¢ Yy4ETOM HUMEIOUIUMXCS pecypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHUPOBAaThb U KOPPEKTHPOBATh BAapUaHThl PELIEHUH € Y4ETOM
HOBOI MH(pOpMaIUu.

CaMOKOHTPOJIb, MO OHAJILHBII HHTE/JIEKT:

® BjaeTh crnoco0aMu CaMOMPOBEPKH, CAMOKOHTPOJS IIpoliecca W pesysbTara
pElIeHHs] MaTeMaTUYeCKOM 3a1auu;

® MpEABUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IpHU pEIICHUU 33aJayH,
BHOCUTH KOPPEKTUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, HAMJIEHHBIX
OLIMOOK, BBISBIEHHBIX TPYJHOCTEI;

® OLICHMBAaThb COOTBETCTBME pEe3y/bTaTa JEATENbHOCTH IIOCTaBICHHOM Lenu WU
YCIOBUSIM, OOBSCHATH NPUYMHBI JOCTHXKEHUS WIM HEIOCTHKEHMs LeJId, HaXOAWUTh
oLMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HHPEIMETHBIE PE3YJIbTATDBI

K konmy obyuenuss B 7 kjacce oOy4arolIMiiCs MONYYHUT CIEIYIONINE MPEeIMETHBIC
pEe3yIbTaTHhI:

Yuciia v BBIYMCJICHUSA

BrInonHsATh, coyeTast yCTHbIE U MUCbMEHHbBIE MTPUEMBI, apuMeTUYECKue IEHCTBUS C
palMOHAIbHBIMU YUCIIAMH.

HaxonuTh 3HaueHUs YMCIOBBIX BBIPAKEHUH, IPUMEHSITH pa3HOOOpa3HbIe CIOCOOBI U
MpUEMBI BBIYUCIICHUS 3HAYEHUH JIPOOHBIX BBIPAXKEHUH, COAEPKAIUX OOBIKHOBEHHBIC U
JIeCSITUYHbIE IpOOu.

[lepexoauth OT omHON (OpPMBI 3amucH 4YHceNl K Jpyroi (mpeoOpa3oBBIBATH
JECSITUYHYIO Ap0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTU B
OCCKOHEYHYIO JCCATUUHYIO APOOB).

CpaBHUBATH U YHOPSAOYMBATH PALIMOHAIIbHBIC YUCIIA.

OKpyrJTh ynca.

BpIOMHATE TPUKUAKY M OLIEHKY pe3yJibTara BBIYMCICHHUM, OLEHKY 3HA4YEHUU
YUCJIOBBIX BbIpaKCHUH. BBINONMHATE JEHUCTBHS CO CTENEHSMU C HATypajdbHbIMU
MOKa3aTesIMU.



[IpuMeHsTh TpU3HAKU ACITUMOCTH, PA3I0KEHIE HA MHOKUTEIN HATYyPaJbHBIX YHUCEIL.

Pemiats mpakTUKO-OPUEHTUPOBAHHBIE 33Jaul, CBS3aHHBIE C OTHOIICHUEM BEJIHYMH,
MPONOPIHUOHATBFHOCTBIO BETUYUH, IPOIIEHTAMU, HHTEPIIPETUPOBATH PE3YIbTAThI PEIICHUS
3a/1a4y ¢ y4€TOM OTpaHUYCHUM, CBS3AHHBIX CO CBOMCTBAMH paccMaTPUBAEMBIX OOBHEKTOB.

AJiredpanyeckue BbIpaKEeHUs

Ucnonws3oBaTh anreOpanyeckyr0 TEPMHUHOJOTHIO M CHMBOJIUKY, TPUMEHSATH € B
MpoLecce OCBOCHMS YUEOHOTO MaTepHara.

Haxoauts 3HaueHus1 OyKBEHHBIX BBIPAXKEHUN MPH 33/IaHHBIX 3HAUCHUSIX TIEPEMEHHBIX.

Brimonnsate mpeoOpa3oBaHusl II€JIOTO BBIPAXKEHHS B MHOTOWIECH MPUBEICHUEM
MOAOOHBIX ClIara€MbIX, PACKPBITHEM CKOOOK.

BrinonHsATe yMHOKEHHE OJIHOWICHA Ha MHOTOYJIEH W MHOTOWIEHa Ha MHOTOYJICH,
MPUMEHATH (OPMYJIIBI KBaJIpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcymiecTBIATh Pa3I0KeHHE MHOTOUJIEHOB HA MHOXHUTEJH C TIOMOIIBI0 BEIHECCHUS 32
CKOOKM OOIINEero MHOXHTENs, TPYNIUPOBKH CJaraeéMbiX, MpUMEHEHUs GopMys
COKPAIIEHHOTO YMHOXEHUS.

[IpuMensTh TpeoOpa3oBaHKsI MHOTOWICHOB IS PEUICHUS Pa3IMYHBIX 3a7ad W3
MaTeMaTHKU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnons3oBaTh CBOWCTBA CTEMEHEW C HATypadbHBIMU  [OKa3aTeIsIMH  JUIS
peoOpa3oBaHUs BhIPAXKEHUI.

YpaBHeHMS 1 HEPABEHCTBA

Pewmiars MHeliHbIE ypaBHEHHUS C OJHON NEPEMEHHOM, IPUMEHSs MPaBUIIA Mepexoia
OT UCXOJHOTO YPaBHEHHUSI K paBHOCWIBHOMY eMy. [IpoBepsTh, SIBJIIETCS JIM YUCIIO KOPHEM
YpaBHEHUS.

[TpumensTh rpaduyecKkue METOIbI IPU PEIICHUH JTUHEHHBIX YPaBHEHUHN U UX CUCTEM.

[TopOupats npumepsl map YKucell, SBISIOMUXCS PElIeHHEeM JTUHEHHOTO YpaBHEHUS C
JIBYMSI IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM IUIOCKOCTH TpaduK JTUHEHHOTO YpaBHEHHUS C JABYMS
NIEPEMEHHBIMH, MOJIb3YSCh TPa@UKOM, TPUBOAUTH MIPUMEPHI PEUICHUSI YPABHEHHUS.

Pemats cuctembl ABYyX JTUHEHHBIX YPaBHEHHUU C IBYMsI IEPEMEHHBIMH, B TOM YHCIIE
rpaguIecKy.

CocTaBisTh U pellaTh JIMHENHOE ypaBHEHUE WK CUCTEMY JIMHEHHBIX YpaBHEHUH 1O
YCJIOBHIO 3a/1a4d, UHTEPIIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJa4d MOJTYyYECHHbBIN
pe3yibTar.

DOyHKIUHA

MN3o0paxaTs Ha KOOPAWHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJIaHHBIM
KOOpAMHATaM, Jy4Yd, OTPE3KH, HUHTEpBAJIbI, 3alKChIBATh YHUCJIOBBIE IPOMEXKYTKH Ha
anreOpandeckoM si3bIKe.

OTtMeuaTh B KOOPAMHATHOM IIOCKOCTH TOYKH MO 33/IaHHBIM KOOPJAWHATAaM, CTPOUTH
rpaduky TuHEHHBIX QyHKIUi. CTpouTh rpaduk GyHkmum y = [x|.



OnuceiBaTh C MOMOIIBIO (PYHKIUI M3BECTHBIE 3aBUCUMOCTH MEKIY BEIMYMHAMU:
CKOPOCTb, BpEMs, pPAcCCTOSHHE, LI€HA, KOJUYECTBO, CTOMMOCTb, IPOU3BOJAUTEIBHOCTD,
BpeMsi, 00BEM paldOTBHI.

HaxoauTe 3HaueHne GyHKIUHU M0 3HAYEHUIO €€ apryMeHTa.

[Tonnmats rpagpuueckuii cnocoO npeacTaBieHus U aHaM3a HH(QOPMALIMH, U3BIIEKATh
Y MHTEPIPETUPOBATH HH(POPMALIHIO U3 TPpaUKOB peaibHBIX MPOLECCOB U 3aBUCUMOCTEH.

K koniy oOydenus B 8 kij1acce oOy4aroluiicsl MOTYYUT CICAYIOIIUE MPEIMETHBIC
pE3yNbTATHI:

Yuciaa v BbIYUCICHUS

Wcnonp3oBaTh HauaIbHbIE MIPEICTABIECHUS O MHOKECTBE JEHCTBUTENBHBIX YNUCENT JIS
CpaBHEHMsI, OKPYTJICHUSI U BBIUMCIICHUH, U300pakaTh ACUCTBUTENIbHbIE YUCIIa TOYKAaMU Ha
KOOPJAMHATHOW MPSAMOM.

[IpumeHsaTh NOHATHE apU(METUYECKOTO KBAJAPATHOTO KOPHS, HAXOUTh KBaJpaTHbIE
KOPDHH, HCHOJb3ysl NMPU HEOOXOIUMOCTH KaJbKYJSTOP, BBIIOJHATH IMpPeoOpa3oBaHUs
BBIPAKEHUH, COJIEpKaINX KBaJpaTHbIE KOPHH, UCTIONIB3Ys CBOMCTBA KOPHEH.

Wcnonb3oBaTh 3anucu OONBIIUX W MaJIbIX YUCEN C MOMOIIBIO IECATUYHBIX OpoOeit 1
crenenen yucna 10.

AJiredpanyeckKue BbIpaKeHUSs!

[IpyuMeHATh MOHATHE CTENEHM C LeJbIM [0Ka3aTesIeM, BBIIOIHITh NpeoOpa3oBaHus
BBIPQKEHUH, COAECPKAIIMX CTENEHH C LIEJIbIM I10Ka3aTeIIeM.

BBINONIHATH TOXKAECTBEHHBIE MPEOOPa30BaHuUs PALlMOHAIBHBIX BBIPAXKEHNUN Ha OCHOBE
NpaBUJI IEHCTBUI HAaJl MHOTOWJIEHAMH U areOpanyecKuMu IpoosimMH.

PackiiagpiBaTh KBapaTHBIN TPEXWIEH HA MHOXKHUTEIIN.

[IpuMeHsATr mnpeoOpa3oBaHMs BBIPAKEHUHM Ui pELISHHs Ppa3IduHBIX 33734y U3
MaTEMaTHKH, CMEXHBIX IIPEAMETOB, U3 pEalbHON IPAKTUKH.

YpaBHeHHMs 1 HEPABEHCTBA

Pemare suHelHBIE, KBaJpaTHbIE YpPaBHEHHS M pPAlMOHAIbHBIE YpaBHEHUS,
CBOJAIIKECSA K HUM, CUCTEMBI IBYX YPABHEHUI C JBYMS IIEPEMEHHBIMHU.

[IpoBoauTh mpocTeiline MCCIENOBaHMs YPABHEHMM M CHCTEM YpPaBHEHHM, B TOM
quciae ¢ NPUMEHEHHEM TrpauuecKux NpeAcTaBiIeHUN (yCTaHaBIMBAaTh, WUMEET JIH
ypaBHEHHUE WU CHUCTEMa YPaBHEHUH PELIeHUs, €CIIU UMEET, TO CKOJIbKO, U IIpoyee).

[lepexoauTh OT CIOBECHOH (OPMYIMPOBKHU 3a7au K €€ anredpandeckoi MoJenu ¢
IIOMOIIBIO COCTABJICHHUS YpPaBHEHMsI WM CHUCTEMBbl ypaBHEHWH, WHTEPIPETUPOBATH B
COOTBETCTBHUU C KOHTEKCTOM 33aJauil MOJIyYEHHBIN pPe3yJIbTaT.

IIpumMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB MJIs CPAaBHEHHs, OLEHKH, peIIaTh
JMHEHWHBIE HEPaBEHCTBA C OJIHOM IMEPEMEHHOM W WX CHCTEMBI, J1aBaTh TpaUUECKyrO
WJUTIOCTPALIMIO MHOXKECTBA PELIEHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA

[lonnMaTe W WCHONB30BaTh (PYHKUMOHAJBHBIE TOHATHS W S3bIK (TEPMHUHBI,
CHUMBOJIMYECKHE 0003HAUEHNS ), OTIPEACIATh 3HaUeHNE (DYHKIIUH 10 3HAUEHUIO apTyMEHTa,
OTIpeNeNITh CBOMCTBA (PyHKUMU 1O e€ rpaduKy.



Crpoutb rpaguku 351eMEeHTapHbIX QYHKIUN BUAA:

y =k/X, Yy = X2,y = X3,y =|X|, Y = VX, OIICHIBATE CBOHCTBA YNCIOBOI QYHKIIHH IO €&
rpaduky.

K koniy oOydyenusi B 9 kijiacce oOy4aromuiicsi MOTYYUT CICAYIOIIUE MPEAMETHBIC
pe3yIbTaThI:

Yucaa v BIYUCIEHUS

CpaBHUBATh U yIOPSAIOYUBATH PAIIMOHATIBHBIC U UPPAMOHAIBHBIC YHCTIA.

BeimonHATe apudMeTnyeckue IEHCTBUS C palMOHATBHBIMH YHUCIAMH, COYCTAas
YCTHBIC ¥ TUCbMECHHBIE TIPUEMBI, BBITIONHATH BEIYUCIICHUS C UPPAITMOHATILHBIMHU YHCITAMH.

HaxomuTh 3HaveHHs CTENEHEH C IENBIMU IOKa3aTelIIMA U KOpPHEH, BBIYUCIISTH
3HAYEHUS YUCIOBBIX BRIPAKECHUH.

OKpyTrIsaTh JCHCTBUTEIIBHBIC YKCIIA, BBITIOTHATH MPUKUIKY PE3yJIbTaTa BEIYHCICHUH,
OIICHKY YHUCJIOBBIX BBIPAKCHHUM.

YpaBHeHNs M HEPABEHCTBA

Pemares JMHEWHbIC W KBaJpaTHBIC YpPaBHCHHS, YPABHCHUS, CBOJSIIMECS K HUM,
MpocTerIIne IPoOHO-PAITMOHAIILHBIC YPaBHEHUS.

PemaTs cucremsl JBYX JIMHEHHBIX YpaBHCHHH C JBYMs NMEPEMCHHBIMH U CUCTEMBI
JIBYX YPaBHECHHMI, B KOTOPBIX OJIHO YPAaBHCHHE HE SBJISCTCS JIMHCHHBIM.

PemaTe TekcToBble 3aauM anreOpanyeckuM CrocoOOM € TMOMOIIbIO COCTaBJICHUS
YpaBHEHHUSI HJIM CUCTEMBI JABYX YPAaBHEHHI C ABYMsI IEPEMEHHBIMH.

[IpoBoauThe mpocTeiiline HccleqOBaHUs YpPaBHEHHN M CHCTEM ypaBHEHHH, B TOM
qyclie C MpUMEHeHHueM TrpaduyecKux IMpeacTaBleHull (ycTaHaBiIMBaTh, HWMEET JIU
ypaBHEHHE UJIM CUCTEMa YPaBHEHUH pelIeHus], €CIIU UMEET, TO CKOJIbKO, U TIpoYee).

Pematpe nuHeiiHble HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTh pelIieHHe
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3aMUCHIBATh PEIICHHE C TTOMOIIHIO CHMBOJIOB.

Pemate cuctembl JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh pPEIIEHHWE CHUCTEMbl HEPABEHCTB HA YHUCIOBOM
IpSIMOM, 3alUCHIBAThH PEIlICHHE C TTOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPU PEIICHUU PA3IMYHBIX 3a7ad.

DOyHKUNHA

PacrioznaBath  QyHKIMM ~ HW3yuyeHHBIX BUIOB. [loKa3piBaTh  CXEMaTHYECKU
pacroyiokeHre Ha KOOPAWHATHON TUIOCKOCTH rpadukoB GyHkuui Buga: y = KX, y = kx +
b,y =k/x,y =ax2 + bx + ¢, y = x3, y = VX, y = [X|, B 3aBHCHMOCTH OT 3HAYCHMIi
K03 (HUIIMEHTOB, OMMMCHIBATH CBONCTBA (DYHKITUH.

Ctpoutb # u300pakaTh CXEMAaTHUYECKH TpapuKd KBAJAPATUYHBIX (PYHKIIHH,
OIMMCHIBATh CBOMCTBA KBAJIPATHUHBIX (DYHKIIMI 110 MX rpadukam.

PacrioznaBathe kBagpaTuuHyro (QyHKIHIO 10 ¢GopMyse, TPUBOJIUTH IPUMEPHI
KBaIPAaTUYHBIX (PYHKIMI U3 peabHOM KU3HH, (PU3UKU, TEOMETPHH.

YucaoBble MOC€10BATETHLHOCTH U MPOTrPeccuu

PacrioznaBate apudMeTnyecKkyr0 W TEOMETPHUYECKYIO TPOTPECCHH TIPHU Pa3HBIX
crioco0ax 3aJaHus.



BbINOMHATE BBIYUCIIEHUS C UCIIOJB30BaHUEM (POpMYIT N-TO WieHa apuPMETHUECKON U
r€OMETPUUYECKON MPOIPECCHUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WieHbI MOCIEI0BATENBHOCTH TOUKAMH Ha KOOPJIMHATHOM MJIOCKOCTH.

Pematp 3agauu, CBSi3aHHBIE C YMCIOBBIMHM IOCIIEOBATEIBHOCTSAMHU, B TOM YHUCIE
3aJlauM U3 peajgbHOM KU3HHU (C UCHOJIB30BAHUEM KAJBbKYJIATOPA, HU(POBBIX TEXHOJIOTHIA).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabnbie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
1 Yucna u BeUUCICHUS. ParnoHanbpHbIe o5 1 bubmmoreka [{OK
qyucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJIrCOPAHICCKHE BIpaXCHHA https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
2 1
3 ¥PaBHCHILA 1 HEPABEHCTBA 0 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1
OOPAHMHATEI H rpaguicH. OyHiLHH https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Tosropenne i obobwmenne 0 1 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IT1O
- 102 5 0

I[TPOTPAMME



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

8 KIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
bubmmoreka [{OK
1 q .K 1
ncia ¥ BeranciaeHus. KBaapaTtHele KOpHU 5 https://m.edsoo.ru/7f417af8
9 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 bubmmoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaKEeHHUSL. 5 1 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKeHHUSL. 15 1 bubnuoreka [IOK
Anrebpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBanpaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBA. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bubnuoreka [JOK
8 O . 5
YHIUHH. OCHOBHBIC IOHATHA https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 O 4 9
yHKUH. THCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 606 6 1
OBTOPCHHE 1 GLODIEHHE https://m.edsoo.ru/7f417af8
BIIEE KOJIMYECTBO YACOB I1
ObII{ O CTBO HACOB I1O 102 5 0

I[TPOTPAMME



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

9 KIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Yucna v Beruncienus. JleicTBUTEbHBIE 9 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M HEPABEHCTBA. Y PABHEHUS C 14 1 bubnuorexa [JOK
OJIHOW ITEPEMEHHOMN https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 b .H 16 1
paBHeHUs U HepaBeHCcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 O 16 1
S https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YucnoBsie MOCIEI0BATEILHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HaHUH https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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

IHOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 [loHsiTHE palMOHATIFHOTO YHCIIA 1
9 Apudmernueckue AeMCTBUS C 1
panroHaTFHBIMHU YUCIIAMH
3 Apudmernueckue AeMCTBUS C 1
panroHaTFHBIMHU YHCIIAMH
4 Apudmernueckue AeMCTBUS C 1
paloHaIbHBIMU YU CIIAMU
5 ApubmMernueckue TeUCTBUS C 1
palMoHaIbHBIMU YUCIIaMU
6 ApubdmMernueckue TeUCTBUS C 1
paloHaIbHBIMU YHCIIAMU
7 CpaBHeHue, ynopsounBaHue 1
paloHaIbHBIX YUCEI
8 CpaBHeHue, ynopsaouuBaHue 1
paloHaIbHBIX YUCEI
9 CpaBHeHue, ynopsaouuBaHue 1
paloHaIbHBIX YUCEI
10 CreneHb ¢ HaTYpaJbHBIM 1 bubnunoreka [JOK
MOoKa3aTeynemM https://m.edsoo.ru/7f4211de
1 CreneHb ¢ HATYpaJbHBIM 1 bubnunoreka [JOK

IIOKa3aTcCJICM

https://m.edsoo.ru/7f421382



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

12

Crenensp ¢ HaTypalbHBIM
HoKa3aresieM

bubmuoreka [JOK
https://m.edsoo.ru/7f42154e

13

CreneHnsp ¢ HaTypalbHBIM
HoKa3areseM

bubmmoreka [{OK
https://m.edsoo.ru/7f4218be

14

CreneHsp ¢ HaTypalbHBIM
MoKa3areseM

15

Pemrenyie 0CHOBHBIX 3a7a4 Ha
JpoOU, MPOLIEHTHI U3 peaIbHOMN
MIPAKTUKHU

16

Pemrenyie oCHOBHBIX 3a7a4 Ha
JpoOH, MPOLIEHTHI U3 peaIbHOM
MPaKTUKH

17

Pemrenyie 0CHOBHBIX 3a7a4 Ha
JIpoOH, TPOLICHTHI U3 PEATHbHOU
MPaKTUKHU

18

Pernrenyie 0CHOBHBIX 3a7a4 Ha
JIpOoOH, IPOLICHTHI U3 PEATHbHOU
MPaKTUKHU

19

HpI/I3HaKI/I ACTITUMOCTH, pa3I0KCHUA
Ha MHOXXHUTCIIN HATYPAJIbHBIX YHUCCII

20

HpI/ISHaKI/I ACIIMMOCTH, Pa3JI0KCHUA
Ha MHOXHUTCIIN HATYPAJIbHBIX YHUCCII

21

Peanbnsbie 3aBucumocTtu. [Ipsmas u
oOpaTHast MpOMoPIMOHATBHOCTH

22

Peanbubie 3aBucumoctu. lpsamas u
oOpaTHasi MPOMOPIIMOHATBHOCTH

23

Peanbubie 3aBucumoctu. llpsamas u
oOpaTHasi MPOMOPIMOHATBHOCTH



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

Peanbuble 3aBucumoctu. Ilpsamas u

24
oOpaTHast MPOMOPIIMOHATBHOCTH
o5 KonTtposnsHas paboTa o teme
"Panimonanbubie yncia"
26 BbykBeHHbIE BbIpaXKEHUS brbamorexa LOK
https://m.edsoo.ru/7f41feec
27 Dopmynbl
28 DopmyITsl
29 [Iepemennsle. JlonycTumsie
3HAYEHUS TIEPEMEHHBIX
[IpeobpazoBanme OYKBEHHBIX
30 BBIPAKEHUH, paCKpbITHE CKOOOK U bubmmorexa [JOK
https://m.edsoo.ru/7f41fafa
MIPUBEICHUE TT0T0OHBIX CITAraeMBIX
[IpeoOpa3oBanrie OyKBEHHBIX
31 BLI:pamI;HHﬁ, paCKpZII;He CKOOOK 1 Bubnmorexa [JOK
https://m.edsoo.ru/7f41fd70
MpUBEACHUE MOIOOHBIX CIaraeMbIX
[IpeoOpazoBaHue OYKBEHHBIX
32 BBIPAKEHUH, pACKPBITHE CKOOOK 1
MIpUBEACHUE MOJOOHBIX CIaraeMbIX
[IpeoOpazoBaHue OYKBEHHBIX
33 BBIPAKEHUH, pACKPBITHE CKOOOK U
MIpUBEACHUE MOJIOOHBIX CIaraeMbIX
34 CBoJicTBa CTENEHU C HATYPAJIbHBIM bubnuorexa [IOK
MOKa3aTeleM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnuoreka [JOK
IOKa3aTesnemM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnunoreka [JOK

IIOKa3aTcCJICM

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



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

bubmuoreka [JOK

37 Morosretibt https://m.edsoo.ru/7f42276e

bubnuorexa [JOK
38 Moroterb: https://m.edsocI)_.[ ru/7f422930

39 CrnoxeHue, BRBIUUTaHUE, YMHOKEHHE bubnuorexa [JOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422af2

40 CrnoxeHue, BBIUUTAHUE, YMHOKECHHE bubnuorexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422cc8

41 CrnoxeHue, BRBIUUTAaHUE, YMHOKECHHE bubnuoreka [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422fca

42 CroxeHue, BBIYUTaHUE, YMHOKEHUE bubmuorexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f423182

43 @opMyIbl COKpAIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f42432a

m DopMyJbl COKPAILIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f42464a

45 DopMyJIbl COKPAILIEHHOTO bubnuoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f424c12

46 DopMyJIbl COKPAILIEHHOTO bubnuoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f424fd2

47 DopmyJIbl COKPAILIEHHOTO bubnnoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0

48 PaznoxxeHne MHOTO4JICHOB Ha bubnuoreka [JOK
MHOXUTEIN https://m.edsoo.ru/7f423312

49 Pasnoxenne MHOro4jeHOB Ha bu6mmoreka [JOK
MHOKUTEIN https://m.edsoo.ru/7f4237fe

50 PaznoxeHre MHOTO4ICHOB Ha bubnmuoreka [JOK

MHOXHTCIIN

https://m.edsoo.ru/7f4239de



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
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

PaznoxeHne MHOTOYWIEHOB Ha

o1
MHOKHUTEIN
59 KonTtposnsHas paboTa o teme
" AnreOpanyeckne BbIpakeHus"
VYpaBHeHue, paBuia
53 peoOpa3oBaHs YpaBHEHUS,
PaBHOCHUJIBHOCTh YPaBHEHH
JIuHeitHoEe ypaBHEHHE C OJTHOU
o4 MIEPEMEHHOM, pelIeHne TMHEHHbIX
YpaBHEHUU
JIuneliHOE ypaBHEHHE C OJHOU
55 nepeMeHHoiiII,) pelieHue JmHHeﬁHLIx bubamorera LOK
. https://m.edsoo.ru/7f420482
ypaBHEHUI
JIuHeitHOe ypaBHEHUE C OJTHOU
56 TIEPEMEHHOM, PEIICHUE JTUHEHHBIX
ypaBHEHUU
57 Pemienne 3a1a4 ¢ MOMOIIBIO bubmuorexa [JOK
ypaBHEHUH https://m.edso0.ru/7f42064e
58 Pemienne 3a1a4 ¢ MoMoIIbI0 bubmuoreka [JOK
ypaBHEHUH https://m.edso0.ru/7f420806
59 Pemenne 3amaq ¢ MOMOIIBIO bubnuoreka [JOK
YPaBHEHUM https://m.edsoo.ru/7f4209a0
60 Pemenne 3amaq ¢ MOMOIIBIO bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f420e6e
61 JIuHeliHOEe ypaBHEHHE C ABYMS bubnuoreka [IOK
NepEMEHHBIMH U ero rpaduk https://m.edsoo.ru/7f427c32
62 JIuHeliHOE ypaBHEHHE C JABYMS bubnuorexa [IOK

NEPpEMECHHBIMU U €TI0 Fpa(bI/IK

https://m.edsoo.ru/7f427e8a



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a

Cucrema ByX JIMHEHHBIX

bubmuoreka [JOK

63 YPaBHEHUH C ABYMsI [IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema zU[Byx JIMHENHBIX
YpaBHEHHH C ABYMsI IEPEMEHHBIMU
65 Cucrema zU[Byx JIMHENHBIX
YpaBHEHHH C ABYMsI IEPEMEHHBIMU
66 Cucrema ByX JTMHEHHBIX
YpaBHEHHH C ABYMsI IEPEeMEHHBIMU
67 Pemenune cucrem ypaBHeHHH Bubnuorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenne cucrem ypaBHeHHH bubamorexa LOK
https://m.edsoo.ru/7f42865a
69 Pemenne cucrem ypaBHeHHI bubmorexa [TOK
https://m.edsoo.ru/7f4287d6
70 Pemenne cucrem ypaBHeHUI
71 Pemenne cucrem ypaBHeHHI
79 KonTtponpHas padoTa o teme bubnuoreka [JOK
"JIuneitnpie ypaBHeHHS" https://m.edso0.ru/7f421044
73 Koopaunara Touku Ha npsMoit bubmmorexa [TOK
https://m.edsoo.ru/7f41de76
bubnnoreka [JOK
74 HHeI0BbIe MPOMEsKy TRt https:// m.edsocl)l. ru/7f41dff2
75 UncnoBbie MPOMEKYTKU
76 Paccrosinue Mexy IByMsl TOUKaMH
KOOPAWHATHOU NPSMON
77 PaccrosiHue Mexay IByMsl TOUKaMH

KOOPAWHATHOU NPsMOU



https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

IIpssMoyromnpHas cucrema

bubmuoreka [JOK

78
KOOpAMHAT Ha INIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyromnpHas cucrema bubnuorexa [JOK
KOOpJIMHAT Ha TJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3aaHHBIX bubnuorexa [JOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
81 [Ipumeps! rpaguKoB, 3a1aHHBIX bubnnorexa [JOK
dhopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpaduKoB, 3aTaHHBIX
dbopmynamu
83 [Tpumepb! rpaduKoB, 3aJaHHBIX
dbopmynamu
84 Urenue rpaukoB peabHbIX bubnuoreka [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
85 Utenue rpaduKoB peaibHBIX
3aBUCUMOCTEN
bu6mmoreka [JOK
86 II
OHATHE (yHKLIH https://m.edsoo.ru/7f41ef06
87 I'paduk Gyaxmm
. . bu6mmoreka [JOK
88 C
BofcTBa Qynicuit https://m.edsoo.ru/7f41f078
. . bubnuoreka [JOK
89
Cofictsa pyniumii https://m.edsoo.ru/7f41f1fe
bubnuoreka [JOK
90 JIuneit
uHeHiias QyHiL https://m.edsoo.ru/7f427282
91 JIuneitHas QyHKUMA Bu6mmorexa LIOK

https://m.edsoo.ru/7f427412



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412

[MocTpoenwue rpaduka JIMHEHHOM

bubmuoreka [JOK

92
GbyHKITIHI https://m.edsoo.ru/7f426d1e
93 [Toctpoenue rpaduka JIMHEHHOM
GbyHKITIT
KonTtposnsHas paboTa o teme
94 "Koopaunats! 1 rpaduku. bubnnorexa [JOK
Oynkuun'"/Beepoccuiickas https://m.edsoo.ru/7f41f50a
poBepoyHasi paboTa
[ToBTOpEHNE OCHOBHBIX MOHSATUH H
95 METOJI0B, 0000IIeHNE bu6moreka [IOK
3HaHuii/Bcepoccuiickas https://m.edsoo.ru/7f429c6¢c
MpoBepouHasi paboTa
96 I'padux pyHkmm y =[x|
97 I'padux dyaxumm y =|x|
[ToBTOpEHME OCHOBHBIX MOHATUN U
98 METOJIOB Kypca 7 Kjacca bubmorexa IOK
FIOB KYP _ ’ https://m.edso0.ru/7f429f32
000011eHNE 3HAHUT
[ToBTOpEHNE OCHOBHBIX MOHATUN U
99 METOJIOB Kypca 7 Kjacca bubmmorexa [TOK
FOB KYP _ ’ https://m.edsoo.ru/7f42a0e0
0000111eHNE 3HAHUT
100 Hrtoropas koHTpoOJIbHAs paboTa
IToBTOpEHHE OCHOBHBIX MOHSATHH H
bubnuoreka [JOK
101 METOJI0B Kypca 7 Kiacca,
. https://m.edsoo.ru/7f42a27a
000011eHrE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATUH U
bu6mmoreka [JOK
102 METOJIOB Kypca 7 Kiacca,

000011eHrE 3HAHUI

https://m.edsoo.ru/7f42a900



https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
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https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102




8 KIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
0
‘:;11 Tema ypoxa Bcero Konrpoabubie | Hparkrireckie i[:;:eﬂnﬂ :)Ig[()l)a[:():;:;eenbﬂme
padoTsbI padoThI pecypest
1 KBagparHblil KOpeHb U3 yncia 1 brbmmorexa [OK
https://m.edsoo.ru/7f42d452
5 [TonsiTHe 06 MppaOHAIILHOM 1 bubnuorexa [JOK
quCIe https://m.edsoo.ru/7f42eaaa
3 JlecsTnaHbIe PUOTIKEHUS 1
HPPAIMOHAIBHBIX YHCET
4 JlecsTnaHbIe PUOTKEHUS 1
WppalMOHAIbHBIX YHCET
JlelicTBUTEIIbHBIC YHCIIA 1
CpaBHEHHE ACUCTBUTENBHBIX YHCEI
CpaBHeHME ACUCTBUTENBHBIX YHCEI
8 ApubMeTnuecKnii KBaJIpaTHBIN 1
KOPEHb
9 VYpaBHeHHe BUAA X* = a 1
10 CpoiicTBa apupMETHUECKUX 1 bubnnoreka [JOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
1 CpoiicTBa apuMETHUECKUX 1 bubnnoreka [JOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
[IpeoOpazoBaHme YUCIOBBIX
12 BBIpAXKEHUH, COJIep KaIlnX 1 bubmnorexa [IOK

KBaJApaTHBIC KOPHU

https://m.edsoo.ru/7f42dd26



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

[IpeoOpa3oBaHme YUCIOBBIX

13 BBIPKECHUH, COACPKAIINX Bubmmorexa LIOK
P > coslepalt https://m.edsoo.ru/7f42ded4
KBaJpaTHBIC KOPHU
[TpeoOpa3oBaHKe YUCIOBBIX
14 BBIPAXKECHUH, COJIEpKAIINX brbamorexa LOK
p » coneprRatit https://m.edsoo.ru/7f42e0be
KBaJpaTHbIC KOPHU
[TpeobpazoBaHue YHCIOBBIX
15 BBIpAXXECHUH, COJIEpKAIINX bubmorexa HOK
P > COnCPXAtl https://m.edsoo.ru/7f42e262
KBaJpaTHbIE KOPHU
bu6moreka [IOK
16 CrerneHp C 1eNbIM TIOKa3aTeneM
https://m.edsoo.ru/7f4354a4
CranapTHas 3anMch YHUCIIA.
Pa3mMepsr 00BEKTOB OKPYkKAIOIIETO
17 Mupa (0T AIIEMEHTAPHBIX YACTHII JI0 bubnuoreka [IOK
KOCMHYECKUX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIbHOCTD MPOIIECCOB B
OKPYXKaIOIEeM MHUPE
18 CBoMCTBa CTENICHHU C IEIbIM bubmuoreka [JOK
[OKa3aTeIeM https://m.edsoo.ru/7f435648
19 CBoMCTBa CTENICHHU C IEIbIM bubmuoreka [JOK
[OKa3aTeIeM https://m.edsoo.ru/7f435648
20 CBoiiCTBa CTENEHU C LEJIBIM bubnnoreka [JOK
rokKasaTesiemM https://m.edso0.ru/7f435648
21 CBoiiCTBa CTENEHU C LEJIBIM bubnnoreka [JOK
TokKa3arejeM https://m.edso0.ru/7f43599a
29 CBolicTBa CTEIMEHH C IEJIbIM bubmuoreka [JOK
ToKa3arejeM https://m.edso0.ru/7f435ed6
23 KBanpatsslii TpExuneH



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

24

KBagpartHslii TpéxuineH

o5 Paznoxenue kBagpaTHOTO bubnmoreka [JOK
TPEXUWICHA HA MHOKUTEIN https://m.edsoo.ru/7f42fd38
26 Paznosxenue kBagpaTHOTO bubnuorexa [JOK
TPEXUWIEHA HA MHOKHUTEIN https://m.edsoo.ru/7f42fd38
KontponsHas padoTa o remam
27 "KBaIII:;)paTHI)IC EOpHI/I. Crenenu. Bubnuorexa LIOK
. https://m.edsoo.ru/7f42ec80
KBanpatuslii TpexusneH"
bubmmoreka [{OK
28 Adrebpanieckas Apooe https://m.edsoo.ru/7f430382
JomycTuMble 3HaYEHUS
29 MIEPEMEHHBIX, BXOJISAIINX B
anredpanvecKue BbIpaKEeHUS
JlomycTuMble 3HaYEHUS
30 MePEMEHHBIX, BXOAIINX B
anreOpandecKre BhIPAKCHUS
31 OCHOBHOE CBOMCTBO bubmuorexa [JOK
anreOpandecKoit 1poou https://m.edsoo.ru/7f4308e6
. bu6mmoreka [JOK
32 Coxpatuerie apodeit https://m.edsoo.ru/7f430a8a
. bubnuoreka [JOK
33 Coxpaerie apodeit https://m.edsoo.ru/7f430f44
. bubnuoreka [JOK
34 Coxpaerie apodeit https://m.edsoo.ru/7f430f44
CrnosxeHue, BBIYUTAHUE,
bu6mmoreka [JOK
35 YMHOJKEHUE U JICIICHHE

anreOpandyeckux apooeit

https://m.edsoo.ru/7f43128c



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c

CnosxeHue, BEIUNTAHUE,

36 MHOKEHHUE U JEJICHUE Bubmzorexa LIOK
Y g . https://m.edso0.ru/7f4315c0
anreOpandeckux Apooeit
CnosxeHue, BEIYATAHUE,
37 HOXEHHE U JIeJICHUE Bubmiorexa [JOK
M A . https://m.edsoo.ru/7f4318c2
anreOpandeckux Apooeit
CnoskeHue, BEIYATAHUE,
38 HOYKEHHE U JEeIICHUE Bubmiorexa [TOK
™ . https://m.edsoo0.ru/7f431a20
anredpandeckux Apooei
[IpeobpazoBaHue BBIpAKEHUH,
39 COZIEPKAIIMX aJireOpandecKre Bubmiorexa [IOK
p p https://m.edsoo.ru/7f43259c
npobu
[IpeobpazoBaHue BBIpAKEHUH,
40 coZepIKaInX ajareopanyeckKue Bubmrorexa IIOK
Aieprartt P https://m.edso0.ru/7f432736
Ipoou
IIpeoGpa3oBaHye BEIpAKEHUM,
41 cop € >II<)a nXx aured znqecm/le Bubmaorexa IIOK
Aleprrat p https://m.edsoo0.ru/7f432736
Ipoou
42 KonTtponpHas padoTa 1o teme bubnuoreka [JOK
" Anrebpanyeckasi 1poop" https://m.edsoo.ru/7f431d36
bubnuoreka [JOK
43 K
BRAPATHOS ypasHeve https://m.edsoo.ru/7f42eela
44 HenoiHoe kBagpaTtHOE ypaBHEHUE bubmiorexa LHOK
P P https://m.edsoo.ru/7f42eela
45 HenonHoe xBagpaTtHOe ypaBHEHUE Bubmzorexa LIOK
P P https://m.edsoo.ru/7f42eela
46 dopmyna KOpHEH KBaJIpaTHOTO bubnuoreka [IOK

ypaBHEHUS

https://m.edsoo.ru/7f42f158



https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158

47 ®dopmyna KOpHEH KBaJIpaTHOIO bubmuorexa [IOK
YpaBHEHUS https://m.edsoo.ru/7f42f3f6
48 Popmyia KOpHEW KBaJIpaTHOTO bubnuorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42f5a4
bubnuorexa [JOK
49 Teopema Bueta https://m.edsocI)_.[ ru/7f42fef0
bubnuorexa [JOK
50 Teopema Buera https:// m.edsocl)_.[ ru/7f430076
51 Pemenue ypaBHeHM, CBOIAIIMXCS bubmmoreka [{OK
K KBaJIpaTHbIM https://m.edsoo.ru/7f43c542
52 Pemenue ypaBHeHMi, CBOIAIINXCS bu6moreka [IOK
K KBaJIpaTHBIM https://m.edso0.ru/7f43c3d0
53 [Ipocreiimme 1po6HO- bubnuoreka [IOK
palMoOHaIbHBIE YPABHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocteitmme npoOHO- bubnuoreka [IOK
palMoOHaIbHBIE YPABHEHUS https://m.edsoo.ru/7f432b6e
55 Penienne TeKCTOBBIX 3a/1a4 C bubmuoreka [JOK
MOMOIIbIO KBAJPaTHBIX YPaBHEHUI https://m.edsoo.ru/7f42f75¢c
56 Penienne TeKCTOBBIX 33/1a4 C bubmuoreka [JOK
MOMOIIbIO KBAJPATHBIX YpaBHEHUI https://m.edsoo.ru/7f42f8f6
57 KonTtponbHas padoTa o teme bubnnoreka [JOK
"KBagparusle ypaBHeHUS" https://m.edsoo.ru/7f4301f2
JluneitHOe ypaBHEHHE C ABYMS
58 MIePEeMEHHBIMHU, €r0 Tpaduk,
MIpUMEPHI PEIICHUS] YPaBHEHUN B
LETIBIX YUCIIAX
59 JInneliHOE ypaBHEHHUE C IBYMs

NepeMEHHBIMH, €ro rpaduk,



https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
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/7f4301f2

IIPUMEPBI PELICHUS YPABHEHUH B
LEJIBIX YUCIIaxX

60

JIuneliHOE ypaBHEHHUE C IBYMS
NepEeMEHHBIMH, €T0 rpaduk,
MIPUMEPHI pEIICHUS] YpaBHEHHIA B
LEJIBIX YUCIIax

61

Pemrenne cucrem IByX JIMHEWHBIX
YPAaBHEHUH C JBYMsI IEPEMEHHBIMHU

62

Pemrenne cucrem IByX JTMHEHHBIX
YPaBHEHUH C JBYMs IEPEMEHHBIMHU

63

Pemrenne cucrem ByX JTMHEHHBIX
YPaBHEHUH C JBYMs IEPEMEHHBIMHU

64

[Ipumeps! penienus cucreM
HEJIMHEHNHBIX YPaBHEHUH C IBYMS
MIEPEMEHHBIMU

65

[Tpumepsl penieHns: cuctem
HEJIMHENHBIX YPaBHEHUH C IBYMS
MIepEeMEHHBIMU

66

I'paduaeckas naTEpIpETALIHS
ypaBHEHUS C ABYMsI TIEPEMEHHBIMHU
Y CUCTEM JIMHEHHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

67

I'paduaeckas naTEpIpETALIAS
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU
Y CUCTEM JIMHEWHBIX YPaBHEHUM C
JBYMsI IEPEMEHHBIMU

bubnuoreka [JOK
https://m.edsoo.ru/7f43d6d6

68

Pemenue TekcTOBBIX 3a7a4 ¢
MIOMOIIBIO CUCTEM YPaBHEHUN



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

Pemenne TeKCTOBBIX 327124 C

69 IMOMOIIBIO CUCTEM YPAaBHEHUI
70 Pemenue TekcToBBIX 337124 C
IMOMOIIBIO CUCTEM YPaBHEHUI
71 Hucnossle HEPAaBEHCTBA U UX
CBOICTBa
79 YucnoBsle HEPAaBEHCTBA U UX
CBOICTBa
73 HepaBeHCTBO ¢ 01HO# TepeMeHHOI
74 JIuHeiiHbIe HEPaBEHCTBA C OJHOM bubmuorexa [JOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f42c692
75 JIuHeiiHbIe HEPaBEHCTBA C OJHOM bubmuorexa [JOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f42c840
76 JIuHeiiHbIe HEpaBEHCTBA C OJHOM
MIEPEMEHHOM U UX pEelICHUE
77 CucTeMbl TUHEUHBIX HEPABEHCTB C bubnuoreka [IOK
OJHOM IEPEMEHHOM U X PEIICHUE https://m.edsoo.ru/7f42cb88
78 CucTeMbl TUHEUHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM IEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucTeMbl TUHEUHBIX HEPABEHCTB C
OJIHOM TIEPEMEHHOM U UX pElICHUE
N3o00paxkenue perieHus IMHEHHOTO
80 HEpPaBEHCTBA M MX CUCTEM Ha bubmorexa HOK
. . https://m.edsoo.ru/7f42c9e4
YHICIIOBOM MPSAMOii
N3o0paxkenue perieHus JMHEHHOTO
81 Hepa]feHCTBa I/IpI/IX CHUCTEM Ha Bu6mmorexa LIOK

YUCIIOBOM MPAMOU

https://m.edsoo.ru/7f42c9e4



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4

KonTtponsHast paboTa no tTemam

82 "HepaBencta. CucTemsl
ypaBHeHUi"
bubnuorexa [JOK
83 Howsmie pymcui https://m.edsocI)_.[ ru/7f433c12
84 O6uactb onpeneseHus u bubnuorexa [JOK
MHO>K€CTBO 3HaYeHUI (QyHKIINH https://m.edsoo.ru/7f433d84
85 CrniocoOsb1 3amanust GpyHKIMMA
86 I'padux GpyHKIIN
87 CpoiicTBa (DyHKIINU, UX
oToOpaxkeHue Ha rpaduke
88 Utenue u noctpoeHue rpadukoB
byHKINNA
89 [Tpumepst rpaduKkoB yHKITHHA,
OTPaKAIOIINX PEaTTbHBIE TPOILIECCHI
@yHKIMH, ONUCHIBAIOIIUE IPSIM
90 u ng:TH;/Io HpOHOpI_[II/IIIOHaJIII:HI)I}CIIO bubmorexa [IOK
SaBHCHMOCTH, 11X rpadhuKiI https://m.edsoo.ru/7f434bbc
91 I'mnepbona
92 I'mnepbona
%3 Ppaci gyt y = x* Et?piﬂlpllr?:;sig r?/lif4343e2
24 Tpaduic ymiauiit y =x* Et?piﬂlpllr?:;sig er/I?f434572
Oyuakmun Y =x%, y = X3, y =YX, y =
95 |X|};]I;p:(pnt:/ec1<oe>;emeHZIe ’ bubmorexa LIOK

YPaBHEHUH U CUCTEM ypaBHEHUU

https://m.edsoo.ru/7f434d38



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38

Hrorosas KOHTpoIbHASA

bubmuoreka [JOK
96 oora/B % 1
paboTarBeepoceHuckat https://m.edsoo.ru/7f434eb4
poBepoyHas paboTa
[ToBTOpEHHE OCHOBHBIX MOHITHN U
METOJ0B KypCcOB 7 U 8 KJIacCOB,
97 0606H GHHZP3HaHHfI/ 1 Bubmmoreka HOK
m . https://m.edsoo.ru/7f4371aa
Bcepocculickas npoBepoyHast
pabota
[ToBTOpEHHE OCHOBHBIX MOHATHN U
98 METOJ0B KypCOB 7 U 8 KJIacCOB 1 BubmroTexa HOK
HOB YD . ’ https://m.edsoo.ru/7f43736¢c
0000111eHNE 3HAHUI
IToBTOpEHHE OCHOBHBIX MOHSATHN U
99 METOJ0B KYpCOB 7 U & KJIacCOB 1 Bubmiorexa [IOK
P . ’ https://m.edso0.ru/7f437510
0000111eHNE 3HAHUI
[ToBTOpEHME OCHOBHBIX MOHATUN U
100 METOJIOB KYPCOB 7 1 & Kj1accoB 1 Bubmaorera IIOK
HOB X3P . ’ https://m.edsoo.ru/7f4376b4
0000111eHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATUN U
101 METOJIOB KYypPCOB 7 U & Kj1accoB 1 bubmiorexa HOK
HOB 1P . ’ https://m.edsoo.ru/7f436b88
000011eHNE 3HAHUI
[ToBTOpEHME OCHOBHBIX MOHATUN U
102 METOJIOB KYyPCOB 7 U & Kj1accoB 1 Bubmzorexa LIOK
HOB XYP . ’ https://m.edsoo.ru/7f437858
000011eHrEe 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KIIACC

n/n

Tema ypoka

KoaudecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHHs

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

ParmmmonansHbIe yncia,
HppaIoHaAIbHBIE YHCIIa, KOHEYHBIC
1 OECKOHEYHBIE JIECATUYHBIC IpOOH

MHO0%€eCTBO NEUCTBUTENBHBIX
YHCEI; IEHCTBUTENIbHBIC YUCIIA KaK
OECKOHEUYHBIE JIECSITUUHBIE TPOOH

BzanmHO oHO3HAYHOE
COOTBETCTBUE MEKTY MHOKECTBOM
JIEMCTBUTEIIHLHBIX YHCEII U
MHOKECTBOM TOYEK KOOPJIMHATHOMN
NpAMOM

CpaBHEHHE ACUCTBUTEIBHBIX YUCET,
apupMeTHIECKUE IEHCTBUSI C
JIEACTBATEILHBIMHI YU CIIAMHI

[TpubmmxkEénHOE 3HaUECHNE
BEITUYHMHBI, TOYHOCTH MPUOIHKEHUS

OprrJ'IeHI/Ie YHUCCII

OprrJ'IeHI/Ie YHUCCII

[Ipukuaka v oieHKa pe3yJbTaToOB
BBIUMCIIEHUI

[Ipuxuaka v olieHKa pe3yJbTaToB
BBIUMCIIEHUN




JIuneiiHoe ypaBHeHue. Pemenue

bubmuorex [JOK

10 ABHCHUM, CBOISIIUXCS K
P . e https://m.edso0.ru/7f43bf66
JTIUHEUHBIM
JIuneiinoe ypaBHeHue. Pemenne
11 YPaBHEHHH, CBOJIAILIUXCS K
JIMHEWHBIM
KBagparHoe ypaBHeHnue. Pemenue
12 aBHEHU, CBOIAIIINXCSI K bubnmorexa LOK
P ’ https://m.eds00.ru/7f43c542
KBaJPaTHBIM
KBagparHoe ypaBHeHue. Pemenue
13 aBHEHWI, CBOIAIINXCA K bubmorexa LOK
p ’ https://m.edsoo.ru/7f43c542
KBaJPaTHBIM
14 bukBagpaTHbIe ypaBHEHUS bubmorexa LOK
P P https://m.edsoo.ru/7f43c3d0
15 BuksanparHabie ypaBHEHUA bubmorexa LOK
P P https://m.edsoo.ru/7f43c3d0
[Tpumepsl penieHns: ypaBHEHUM
16 TpeThel 1 YeTBEPTOMU CTENeHEeH
pa3yIoKEHUEM Ha MHOKUTEIN
[Ipumepsl perieHns: ypaBHEHUM
17 TpEeThel U YeTBEPTOMU CTENEeHEeH
pa3iioKEHUEM Ha MHOXKUTEIN
18 Pemenne npoOGHO-paliioHaTbHBIX bubnnoreka [JOK
YPaBHEHUN https://m.edsoo.ru/7f43c9b6
19 Pemienune 1po6GHO-paiMOHAIBHBIX bubnuoreka [IOK
YpaBHEHUH https://m.edso0.ru/7f43c9b6
20 Pemrenne TekcTOBBIX 3a7a4

anre6panquKI/IM METOO0OM



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

21

Pemrenue TekcTOBBIX 3a1a4
anredpanvdeckuM METO0M

22

Pemrenue TekcTOBBIX 3a1a4
aIreOpanvaeckuM METOI0M

23

KonTtposnsHas paboTa o teme

"YpaBHeHUsI ¢ OAHOM TepeMeHHON"

24

VYpaBHeHHE ¢ IBYMS [TEPEMEHHBIMU
u ero rpapuk

bubmmoreka [{OK
https://m.edsoo.ru/7f43d0b4

25

VYpaBHeHHE ¢ IBYMS [IEPEMEHHBIMU
u ero rpapuk

bubmmoreka [{OK
https://m.edsoo.ru/7f43d0b4

26

Cucrema ByX JIMHEWHBIX
YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU
" €€ pelIeHue

27

CucreMa IByX JTUHEUHBIX
yYpaBHEHUH C JBYMs TIEPEMEHHBIMHU
U €€ pelIeHue

28

CucreMa IByX JTUHEUHBIX
ypaBHEHUH C ABYMsI TIEPEMEHHBIMHU
U €€ pelIeHue

29

CucreMa IByX JTUHEUHBIX
ypaBHEHUH C ABYMsI IEPEMEHHBIMU
U €€ pelIeHue

30

Pemenue cucreM AByX ypaBHEHMI,
OJIHO U3 KOTOPBIX JUHEWHOE, a
IPYroe — BTOPOH CTENEHU

bubnuoreka [JOK
https://m.edsoo.ru/7f43d23a

31

Pemenue cucrem AByX ypaBHEHUN,
OJIHO U3 KOTOPBIX JIMHEMHOE, a
JIpyroe — BTOPOU CTENECHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d55a



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

Pewrenue cucrem 1ByX ypaBHEHHUH,

32 OJIHO U3 KOTOPBIX JIMHEIHOE, a
JIPYroe — BTOPOM CTEIIEHU
Pemienue cucrem IByX ypaBHEHUI,
33 OJIHO M3 KOTOPBIX JUHEHHOE, a
JIPYroe — BTOPOM CTEIIEHU
I'padmueckas unTepnperanys
34 CHUCTEMBI YPaBHEHUM C IByMS
TepeMEHHBIMU
35 Pemrenye TeKCTOBEBIX 3ama4
anredpanvdeckumM crocodoom
36 Pemrenye TeKCTOBEBIX 3ama4
anredpanvdeckum crocooom
37 KonTtponsHas padoTa o Teme
"Cucremsbl ypaBHEHUN"
38 UucnoBble HEPABEHCTBA U UX
CBOMCTBA
39 YucnoBble HEPABEHCTBA U UX bubnunoreka [JOK
CBOMCTBa https://m.edsoo.ru/7f43ad5a
40 JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubnuoreka [JOK
MEPEMEHHOM U UX pEIICHUE https://m.edsoo.ru/7f43af08
41 JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubnnoreka [JOK
MEPEeMEHHOM U UX pEIICHUE https://m.edsoo.ru/7f43af08
42 JIuneliHbIe HEPABEHCTBA C OJTHOM bubnnoreka [JOK
IIEPEMEHHON U UX peLICHUE https://m.edsoo.ru/7f43af08
43 Cucrembl TUHEHHBIX HEPABEHCTB C

OJIHOM NIEPEMEHHON U UX PELICHUE



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

CucreMbl TUHENHBIX HEPABEHCTB C

44 OJIHOY IIEPEMEHHOM U UX PEILICHUE
45 CucreMbl TUHEHHBIX HEPABEHCTB C
OJIHOY ITIEPEMEHHOM U UX PEILICHHE
46 KBagparHble HepaBeHCTBA U UX bubnuorexa [JOK
peuieHue https://m.edsoo.ru/7f43b098
47 KBagparHble HepaBeHCTBA U UX bubnnorexa [JOK
peuienue https://m.edsoo.ru/7f43b21e
48 KBagparHble HepaBeHCTBA U UX bubnnorexa [JOK
peuienue https://m.edsoo.ru/7f43b5a2
49 KBanparHble HepaBeHCTBA U UX
pelieHue
50 KBanparHble HepaBeHCTBA U UX
pelieHue
I'papmyeckas nuHTEpIIpETALINA
51 ngg;eHCTB " CI/ICTEMpHep:BeHCTB c bubmorexa [IOK
https://m.edsoo.ru/7f43b098
JBYMS IEPEMEHHBIMU
I'paduueckast uHTEpIIpETALUS
52 HEPaBEHCTB M CHCTEM HEPABEHCTB C
JBYMs IEPEMEHHBIMU
53 KonTposnpHas paboTa o teme
"HepaBenctna"
54 KBanparuunas ¢ynkius, e€ rpadux bubnuoreka [JOK
U CBOMCTBa https://m.edso0.ru/7f4396¢6
55 KBangpatnunas ¢pyHkius, e€ rpapux bubnuoreka [IOK
U CBOMCTBA https://m.edso0.ru/7f439842
56 KBangpatnunas ¢pyHkius, e€ rpapux bubnuoreka [IOK

M CBOIICTBa

https://m.edsoo.ru/7f4399b4



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4

57

[Tapaboiia, KOOpAMHATHI BEPITHHBI
napaboJIbl, 0Ch CHMMETPUH
napaboJTbl

bubmuoreka [JOK
https://m.edsoo.ru/7f439eb4

58

[Tapaboiia, KOOPAMHATHI BEPITHHBI
napadoJIbl, 0Ch CHMMETPUH
napaboJTbl

bubmmoreka [{OK
https://m.edsoo.ru/7f43a03a

59

[Tapa6osna, KOOpIMHATHI BEPIIUHBI
napaloJibl, 0Cb CAMMETPUU
napadoJIbl

bubmmoreka [{OK
https://m.edsoo.ru/7f43alac

60

[Tapa6osa, KOOpIMHATHI BEPIITHMHBI
napaboJibl, OCb CAMMETPUH
mapadoJTb

bu6moreka [IOK
https://m.edsoo.ru/7f43a31e

61

[Tapa6osa, KOOpIMHATHI BEPIITUMHBI
mapaboJibl, 0Cb CHMMETPUHN
mapadoJIbI

bu6moreka [IOK
https://m.edsoo.ru/7f43a526

62

[Tapaboa, KOOpAWHATHI BEPIIHHEI
mapaboJibl, 0Cb CHMMETPUHN
napadoJIbI

63

I'padukn dynkumii: y = kx, y =kx +

b, y=k/X, y=x3, y=vX, y=|X|

64

I'paduku pynkumit: y = kx, y=kx +

b, y=k/X, y=x3, y=vX, y=|X|

65

I'paduku pynkumit: y = kx, y=kx +

b, y=k/X, y=x3, y=vX, y=|X|

66

I'padpuxu Gynxmii: y = kx, y =kx +

b, y=k/X, y=x3, y=vX, y=|X|

67

I'padpuxu Gynxmii: y = kx, y =kx +

b, y=Kk/x, y=x3, y=vX, y=|X|



https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

I'paduxu Qynxmmii: y = kx, y =kx +

08 b, y=K/x, y=x3, y=vX, y=|X|

69 KonTtposnsHas paboTa o teme bubmmoreka [IOK
"®yHKUn" https://m.edsoo.ru/7f43ab84

70 [TonsTHE YnCIOBOM bubmmoreka [{OK
IIOCJIEA0BATEIBHOCTH https://m.edsoo.ru/7f43e6c6
3aaHue ocae0BaTeIbHOCTH

71 peKyppeHTHOM popmymoit u brbmmorexa [OK

. https://m.edsoo.ru/7f43ebda

dhopmyroit N-ro uieHa

7 Apudmernueckas u bubnuoreka [IOK
reoMeTpruyecKas Mporpeccuu https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas u bubnuoreka [JOK
reoOMETpHUYECKasi IPOrpeCCUm https://m.edsoo.ru/7f43f3b4
®opmysibl N-TO YieHa

74 apuMeTUUECKOU U bubnuoreka [IOK
reOMETPUUYECKON POrpeCcCuid, https://m.edsoo.ru/7f43f58a
CYMMBI TIEpBBIX N UJIEHOB
®opmysbl N-ro ujaeHa

75 apupMETHIECKON U bubnuoreka [JOK
reOMETPUUYECKON POrpecCcuid, https://m.edsoo.ru/7f43ef2c
CYMMBI TIEpBBIX N UJICHOB
®opmysbl N-ro YjaeHa

76 apupMETHYECKON U bubnnoreka [JOK
reoMEeTPUUYECKOM POrpeccuid, https://m.edso0.ru/7f43f0c6
CYMMBI TIEpBBIX N UJIEHOB

77 ®opmyisl N-ro 4jaeHa bubnuoreka [IOK

apupMeTHIeCKOn u

https://m.edsoo.ru/7f43f72e



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e

F€OMETPUUYECKON MPOrpeECCUi,
CYMMBI IIEPBBIX N YICHOB

78

@opMyibl N-To 4iIeHa
apu(METHIECKON 1
r€OMETPHUUYECKON MPOrPeECCU,
CYMMBI IIEPBBIX N YICHOB

bu6mmoreka [{OK
https://m.edsoo.ru/7f43f8a0

79

N3obpaxenue 4ieHoOB
apudmeTnyeckoin u
r€OMETPUUYECKON MPOrpeCCUit
TOYKaMH Ha KOOPJAMHATHOU
IIJIOCKOCTH

80

N3obpaxenune wieHOB
apudMeTUIECKON U
reOMETPUUYECKON TPOrpecCuii
TOYKaMHU Ha KOOPJAUHATHOU
MJI0CKOCTH

81

JIMHENHBII U DKCIIOHESHIITNAIbHBIN
pocTt

82

CnoxHbie IIPOLICHTEI

bu6mmoreka [JOK
https://m.edsoo.ru/7f43fe0e

83

CnoxHble IIPOICHTHBI

bu6mmoreka [JOK
https://m.edsoo.ru/7f4401a6

84

KonTtponbHas padoTa o tTeme
"YucioBele IIOCIEI0BaTeILHOCTH "

bubnuoreka [JOK
https://m.edsoo.ru/7f4404f8

85

[ToBTOpEHue, 06001IeHNE U
cucTeMaTH3allMs 3HAaHUA. 3aIuCh,
CpaBHEHHE, JICHUCTBUS C
JCWCTBUTEIILHBIMU YHUCITAMH,
YHCII0BAas IpsSIMast



https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

86

[ToBTOpEHUe, 0600IICHNE U
CUCTEMaTU3als 3HaHH.
[Ipo1eHThI, OTHOIICHHUS, TTPOTIOPITUU

87

[ToBTOpEHUe, 0600MIICHNE U
CHUCTEMaTU3als 3HaHHM.
Oxkpyrienue, mpuOIMKEHNUE, OIICHKA

88

[ToBTOpEeHue, 0600IICHNE U
cucTeMaru3anusg 3HaHn. Pemenne
TEKCTOBBIX 33J]1a4 apu(PMETHICCKUM
CII0COOOM

bubmmoreka [{OK
https://m.edsoo.ru/7f443b12

89

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaru3anusa 3HaHni. Pemenne
TEKCTOBBIX 33J]1a4 apu(PMETHICCKUM
CII0CO00OM

bu6moreka [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEeHue, 0600IICHNE 1
cucTeMatusanys 3Hanui. Pemenne
TEKCTOBBIX 33J1a4 apu(PMETHICCKUM
CII0CO00M

bu6mmoreka [IOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpEeHUE, 0600IICHNE 1
crcTeMaTH3aIHs 3HAHUH.
[IpeobOpazoBanue aredpanyecKux
BBIPXKCHUH, TOMYCTUMbIC 3HAYCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpEHUE, 0000IICHNE 1
cucTeMaTH3aIlHs 3HAaHUM.
[IpeoOpazoBaHue anredpanyecKux
BBIPKEHUH, TOMYCTHUMbIE 3HAYCHUS

bubnuoreka [JOK
https://m.edsoo.ru/7f444364

93

[ToBTOpEHue, 06001meHne U
cucTeMaTH3aIlHs 3HAHUM.

bu6mmoreka [JOK
https://m.edsoo.ru/7f4446f2



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2

[IpeoOpazoBanme anredpandecKux
BBIpa)KeHHfI, JOITYCTUMBIC 3HAYCHU A

[ToBTOpEHUe, 0600MIICHNE U
CHUCTEMaTU3als 3HaHHM.

bu6mmoreka [{OK

o4 [IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f444a94
BBIPOKEHUH, TOTTYCTHMbBIC 3HAYCHUS
[ToBTOpEeHue, 0600IICHNE U

95 cucremaTusanus 3Hanuii. OyHkuu: bubnuorexa [JOK
IIOCTPOEHHE, CBOMCTBA H3yYEHHBIX https://m.edsoo.ru/7f444c56
byHKINNA
[ToBTOpEeHUE, 0600IICHNE 1

96 cucremaTusanus 3Hanui. OyHkuu: bubmuorexa [JOK
MOCTPOEHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f444t44
byHKINHA
[ToBTOpEeHue, 0600IICHNE 1

97 cucrtemaTtusanus 3Hanui. OyHkuu: bubmuorexa [JOK
MOCTPOEHHUE, CBOMCTBA U3YUYECHHBIX https://m.edsoo.ru/7f44516a
byHKIMHA
[ToBTOpEeHUE, 0600IICHNE 1

98 cucrtemaTusanus 3HaHnu. OyHkuu: bubmuoreka [JOK
MOCTPOEHUE, CBOMCTBA U3YUYECHHBIX https://m.edso0.ru/7f4452e6
byHKIMI
[ToBTOpEHUE, 0000IICHNE 1

99 CHCTEMAaTH3aLMsl 3HAHUIA. bubnuoreka [JOK
I'padmyeckoe pemienue ypaBHeHU https://m.eds00.ru/7f445516
U UX CUCTEM

100 [ToBTOpEHue, 06001meHne U

CHCTEeMaTHU3alus 3HaHUH.



https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

I'pacdmyeckoe penienne ypaBHEHUH
1 UX CUCTEM

101 Hrorosas koHTpoJbHAs paboTa 1
102 O606HUIGHI/I€ Y CHCTEMaTH3aIus 1
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




YUYEBHO-METOANYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O
HPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

e Maremaruka: 5-i1 kiacc: 0a30BbIil ypOBEHb: YUYEOHMK: B 2 4acTsX; 3-€ U3JaHHE,
nepepaborannoe, 5 knacc/ Bumenkun H.S., XKoxoB B.U., YecnoxoB A.C. u map.,
Axmmonepnoe o6mectBo «M3gatenscTBo «lIpocBemenne»

e Maremaruka: 6-i1 kiacc: 6a30BbIil ypoBEHb: YYEOHUK: B 2 4acTAX; 3-€ U3JAHHE,
nepepaborannoe, 6 kmacc/ Bunenkun H.S., Koxo B.U., YecnoxoB A.C. u np.,
Axuunonepsoe obuectBo «M3narensctBo «IIpocBenienue»

e Maremaruka. Anrebpa: 7-i kiacc: 0a30BbI YpOBEHb: y4ueOHUK; 15-€ m3naHue,
nepepaborannoe, 7 kinacc/ Makapsiue FO.H., Munmtox H.I'., Hemkos K.W. u ap.; mox
penakuueit  TemskoBckoro  C.A.,  AkmuoHepHoe  oOmiectBo  «M3marenbcTBo
«ITpocBemenue»

e Maremaruka. Anrebpa: 8-i kimacc: 0a30BbI YpOBEHb: y4ueOHUK; 16-¢ u3maHue,
nepepaborannoe, 8 knacc/ MakapsrueB FO.H., Munmrox H.I'., Hemkos K.W. u ap.; mox
penakiueit  TemskoBckoro  C.A.,  AxuuonepHoe  oOuiectBo  «M3marenscTBO
«IIpocemenue»

e Maremaruka. Anrebpa: 9-if kimacc: 6a30BbI YpOBEHb: y4ueOHUK; 15-¢ m3maHue,
nepepabotannoe, 9 kimacc/ MakapseraeB 10.H., Munmaiok H.I'., Hemkos K.W. u ap.; moxg
penakmueit  TemsikoBckoro  C.A.,  AxnuonepHoe  obmectBo  «M3maTenbcTBO
«IIpocBemienue»

METOAUYECKHUE MATEPUAJIBI VIS YUUTEJIA

NUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbl CETH
HMHTEPHET

- ®I'C «Mos mKoiay

- Pocculickas aieKTpoHHas IKoJia
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