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ITOACHUTEJIBHASA 3AIIMCKA

Anrebpa SBJISIETCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3y4eHHne IPYrux IUCHUILUINH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TyMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl POJIOIHKEHUSI 00pa30BaHUs U B IMOBCETHEBHON JKHU3HU.
PazBute y oOyyaromuxcs Hay4YHBIX [PEJICTaBICHUM O MPOUCXOXKIECHUU U CYIIHOCTH
anredpandeckux aOCTpakiui, Crnocod0e OTPaKCHHS MATEeMATHYECKON HAyKOW SBJICHHA U
MPOLIECCOB B MpHUpOJEe U OOIIECTBE, POJIM MATEeMATUYECKOTO MOJICTUPOBAHUS B HAayYHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAYECTB
MBILUICHHSI, HEOOXOAUMBIX JUIsl aJanTaluyd B COBpeMEHHOM ImdpoBoM oOuiecte. M3yueHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOU
JIeMCTBUS U BBIBOJBI, (POPMYIHPOBATH yTBEepKAeHHs. OCBOCHUE Kypca aireOpbl o0ecreynBaeT
pa3BUTHE JIOTUYECKOTO MBILIUICHUS OOy4YaloluXcs: OHM HCHOJB3YIOT JEAYKTUBHBIE U
UHIYKTHBHBIE PACCyXACHUs, 0000IMIEeHNe M KOHKPETH3alUIo, abCTparupoBaHWE W aHAIOTHIO.
OOyuenue anreOpe mpeanonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTENBHON NeATeIbHOCTH
oOyyaroluxcsi, TMO3TOMY CaMOCTOSITEJIbHOE pELEHUE 3ajJad  SBISIETCS  peajau3anuei
JESTEIIbHOCTHOTO MIPUHIINIIA O0yUeHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «Amdredpa» IS OCHOBHOTO OOIIEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJIEep)KaTelbHO-METoIuYeckue JuHuM: «Yucima u
BBIUUCIICHUS», «AJNreOpandecKkue BBIPAKEHUS», «YPaBHEHHS W HEPABEHCTBa», «DyHKIHIY.
Kaxxgas u3 3TUX coaepKaTelIbHO-METOANYECKUX JIMHUNA Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIeT
U3y4eHHs Kypca, B3aUMOJICHCTBYS C IPYTMMH €To JIMHUSMH. B Xo1e n3ydeHus: yueOHOTO Kypca
00y4JarouMCcsl TPUXOAUTCS JTOTHUYECKH PACCyXAaTh, UCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
S3BIK. B CBSI3M ¢ 3THM B mporpaMmy y4eOHOTO Kypca «Airedpay BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKU, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3fellax MaTeMaTH4ecKoro oOpa3oBaHUSA U
CHOCOOCTBYIOIIME OBJAJICHUIO OOYYAIOUIMMHCS OCHOB YHHBEPCAJIBHOTO MAaTEeMaTHYECKOTO
a3bika. CojiepKaTebHOM U CTPYKTYpHOH OCOOEHHOCTBIO YUeOHOTO Kypca «Amredpay sSBiseTcs
€r0 MHTETPUPOBAHHBINA XapaKkTep.

Conepxanne nUHMM «YMcaa M BBIUMCIEHUS» CIYKUT OCHOBOH JUIsl JlaibHEHIEro
U3yYeHHs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BHTHIO y OOYYArOIIMXCS JOTMYECKOTO MBIIIICHHUS,
(OpMHPOBAHUIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJWMBIX JJISi TTOBCEJHEBHOHN KM3HHU. Pa3BUTHE MOHATHA O YHCIE HAa YpPOBHE
OCHOBHOT'O 00IIlero oO0pa3oBaHUs CBSI3aHO C PAllMOHAIBHBIMU U UPPALMOHATIBHBIMH YHCIAMH,
dbopMHUpPOBaHUEM TIPEACTABICHUIN O NEHCTBUTEILHOM YHMCie. 3aBEPIICHHUE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepkanue JBYX aireOpamdyecKkux JHHHUN — «AJreOpandyeckue BBIPAXKEHUS» U
«YpaBHEHUST U HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHMPOBAHUIO Yy  OOydaroOUIMXCS
MaTeMaTHYECKOTo ammapaTa, HEOOXOIMMOTOo /sl pEIIeHUs 3aJad MaTeMaTHKH, CMEXKHBIX
IPEIMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3a7au. Ha ypoBHE OCHOBHOIO 00111ero oopa3zoBaHus
yueOHBI  MaTepuan TpPYNNHPYEeTCs BOKPYT  palMOHANBHBIX  BBIpaXeHUH.  Auredpa
JIEMOHCTPHUPYET 3HAUEHUE MAaTEeMAaTUKU KaK s3bIKa JUISl MOCTPOSHHS] MaTEMAaTUYECKUX MOJETeH,
OTIMCAHMsI TIPOIIECCOB M SIBIICHUH peabHOro MHpa. B 3amaun oOyueHus anreOpe BXOIAT TakKe
JanpHeiee pa3BUTHE aITOPUTMHUYECKOTO MBIIIICHUS, HEOOXOIMMOro, B YacTHOCTH, IS
OCBOCHHS Kypca WH(GOpPMATHKH, ¥ OBJIQJICHWE HABBIKAMH JCAYKTUBHBIX PaCCYKICHH.
[TpeoOpa3oBaHue CUMBOJIBHBIX (HOPM CHOCOOCTBYET Pa3BUTHIO BOOOpaXKeHHs, CIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHAIBHO-TpApUUECKOM  JIMHUM  HAIeNeHO Ha  TOJy4YeHue
oOydJaronuMucs 3HaHUN 0 QYHKIHMIX KaK Ba)KHEUIIEH MaTEeMaTHYSCKON MOJIETH /Ui OTHCaHUs
U HCCIIEZIOBAaHMs Pa3HOOOPA3HBIX NMPOLIECCOB M SIBIEHUI B mpuponae U odmiectBe. M3yueHue



MaTepuana CHocoOCTBYeT pAa3BUTHIO Yy OOYYalOIIMXCS YMEHHUS HCIONb30BaTh pPa3InyHbIE
BBIpa3UTENIbHBIC CPEJICTBA SI3bIKa MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHT BKJIaJ] B (hOpMHUPOBAHHE MPEICTABICHUN O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJIbTYPHI.

CormacHo yueOHOMY IUIaHy B 7-9 Kjaccax H3y4yaeTcs ydeOHBIM Kypc «Auredpay,
KOTOpBIM BKJIIOUAET CJIEAYIOLUIME OCHOBHBIE pa3lenbl coiepxkaHus: «Huciaa U BBIUUCICHUS,
«AnreOpanyeckue BhIpaKEHUs», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIUNY.

Ha u3yuenue yuebnoro xkypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 102 gaca (3

yaca B Hejuenm), B 8 kimacce — 102 gaca (3 vaca B Hemeno), B 9 kimacce — 102 vaca (3 yaca B
HEJICTIIO).



COAEPKAHUE OBYUYUEHMUA
7 KJIACC

Yucia ¥ BBIYMCICHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (GopMbI 3amucu Apoldeilt K
apyroi. IloHsATHEe palMOHAIBHOIO YMCIIA, 3alIMCh, CPABHEHHE, YIIOPAJIOUYNBAHNE PALMOHAIBHBIX
yrcen. ApudMeTHuecKkue NeHCTBUS C pallMOHAIBHBIMU YHMCIaMu. PemieHne 3amad u3 peairbHOM
IPAaKTUKU Ha 4acTHu, Ha ApoOHu.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeJIEM: ONPEIEJICHNE, IPe0Opa30BaHUE BBIPAKEHUI Ha
OCHOBE OIpE/EICHHUs, 3aiCh 00IbIINX Yncen. [IpoeHTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
IpoOu B BHJIE MPOLEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOILECHTHI, PELICHUE 33a]ad U3 peabHOU
IIPAKTHKH.

[IpuMeHeHne NpU3HAKOB JEIMMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATYPAJIbHBIX YUCEIL.

PeasibHble 3aBUCMMOCTH, B TOM YHCIIE NIpsiMasi U 00OpaTHas MPOIOPLHUOHAIBHOCTH.

Auredpanyeckune BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. [lomycTumble 3HaueHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCMMOCTH MEXAY BeIMYMHAMH B  BHIE (OPMYJIHI.
Beruucnenus no gopmynam. IIpeoOpasoBanue OyKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIpQXEHUSI, IIpaBUJIa MIPeOOpPa30BaHUs CYMM U IPOM3BEIEHUH, IpaBUila PaCKpbITUS CKOOOK U
NPUBEJCHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYpaJbHBIM I10Ka3aTeIeM.

OpnowieHsl 1 MHOrowieHsl. Crenenb MHOrouieHa. Cil0)KeHHE, BBIUUTAHUE, YMHOKEHUE
MHOTOWICHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJIpaT pPa3HOCTH.
®dopmyna pa3HOCTH KBapaToB. Pa3noxkeHne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHUsI M HEpaABEHCTBA

VYpaBHeHUe, KOPEHb YpaBHEHHUs, IIpaBUia MPeoOpa3oBaHUSl YPAaBHEHMsI, paBHOCHIIBHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHHMH MO YCIOBUIO 3agaud. Pemienue
TEKCTOBBIX 3aJ1a4 C [IOMOLIBIO YPABHEHUM.

JluneiiHOe ypaBHEHHE C ABYMsI IEPEMEHHBIMHU U ero rpapuk. Cucrema AByX JIMHEWHBIX
yYpaBHEHMH ¢ JByMs NepeMeHHbIMH. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAaHOBKH.
IIpumepsl penieHns TEKCTOBBIX 3a7a4 ¢ TOMOIIBI CUCTEM YPAaBHEHMI.

DOyHKIUH

Koopaunara toukm Ha mnpsmon. YuciaoBbsle NPOMEKYTKH. PaccrosHue Mexnay IByms
TOYKaMHU KOOPAMHATHOU IIPSMOM.

[IpsmoyrosnbHas cuctema koopauHat, ocu Ox u Oy. AOcuucca W opJuHaTa TOYKHU Ha
KoopanHaTHOM miockocTu. Ilpumeps! rpadukoB, 3agaHHbIX (opMynamu. UYreHue rpadukoB
peanbHbix 3aBucuMocTeil. I[lonsitue ¢ynknuu. I'paduk ¢ynxnuu. CpoiicTBa  (yHKIUI.
Jluneitnas ¢pyukmust, eé rpaduk. ['paduk ¢pynkuun y = [x|. [paduueckoe pereHne THHEHHBIX
YpaBHEHUH U CUCTEM JIMHEWHBIX YPABHEHHUM.

8 KJIACC

Yuciia 1 BLIYUCICHUSA
KBagpatueiii kopenb u3 umcna. [lonstue o0 wuppamnuoHanbHOM uyucne. JlecaTnyHbie
MPUOJIMKEHUST UPPAITMOHATIBHBIX unces. CBOMCTBAa apu(METHUECKUX KBAIPATHBIX KOPHEH M MX



NPUMEHEHHE K MpeoOpa3oBaHHUIO YHMCIOBBIX BBIPAKEHUNW U BBIYMCICHUSAM. JleHCTBUTENbHbBIE
qucia.

Crenens C 1es1bIM NTOKa3aTeneM U €€ cBoiicTBa. CTaHAapTHAS 3aIIMCh YUCIIA.

AuiredpanyecKkue BbIpasKeHUs

KBaapatHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxkeHwue,
BbIUMTAaHUE, YMHOXEHHE, JelieHue anreOpanueckux poOeil. PannoHanbHble BhIpaXEHUS U MX
peoOpazoBaHueE.

YpaBHeHus1 1 HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opmyina KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHHWIA, CBOOAIIMXCA K JWUHEHHBIM M KBaapaTHbIM. [Ipocreifmue apoOHO-
paloHaIbHbIE YPaBHEHUS.

['padmyeckas mHTEpIHpeTanns ypaBHEHUN C JABYMs MEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YpPaBHEHUH C JIBYMs IepeMeHHbIMU. [IpuMepbl pemeHus CUCTeM HENMHEWHBIX YPaBHEHHU C
JIBYMsI [IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CriocoOoM.

YucioBble HEpaBEHCTBA M HX CBoMcTBa. HepaBeHCTBO € OJHOM NE€PEMEHHOM.
PaBHOCUNBbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA € OJHON mnepeMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DOyHKIUH

[Tonstue Gpynkuunu. OGMaCTh ONpPEEICHNUs U MHOXKECTBO 3HaueHUl (yHKiuu. CrnocoObl
3amanus QyHKIUH.

I'paduk dynkuuu. Ytenue cBoiictB Pynkumu no e€ rpaduky. [Ipumeps rpadukon
(GyHKIMH, OTpa)aroluX peaabHble IPOLECCHI.

OYHKIINH, ONMUCHIBAIOIINE MPSAMYI0 U OOpPaTHYIO MPOMOPIHMOHATIbHBIE 3aBHCUMOCTH, HX
rpadpuku. Oyaknun y = x2, y = x3, y = x, y=|x|. Tpaduueckoe peiieHne ypaBHEHHI U CHCTEM
YpPaBHEHUU.

9 KUIACC

Yuciia 1 BBIYUCICHUSA

PanyonaneHble 4yKcia, UppallMOHAIbHbBIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JI€CITUYHbIE
npobu. MHOXECTBO JEHCTBUTENbHBIX YHCEN, JCHCTBUTENbHBIE 4YMCIAa Kak OECKOHEUYHbIE
JecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXXECTBOM
JIEHCTBUTEIIBHBIX YNCET U KOOPAUHATHOMN MPSIMOM.

CpaBHeHUE JEeMCTBUTENBHBIX 4YHCEN, apu(MeTHUecKue ACUCTBUS C JCHCTBUTEIBbHBIMU
YUCIIaMH.

PazMepbl OOBEKTOB OKPY)KAIOILIEr0 MHUpPA, JIUTEIBHOCTh IMPOLECCOB B OKPYXKArOIEM
MUpE.

[TpubnnxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrjieHue Yuced.
IIpuknka v OLEHKa pe3yabTaTOB BEIYMCICHHUM.

YpaBHeHHUsS M HEPABEHCTBA

JIunelinoe ypaBHeHue. PenieHne ypaBHEHUN, CBOAAIIMXCS K JINHEWUHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHM, CBOOALIMXCA K  KBaJpPaTHBIM.
buxBanpatHoe ypaBHeHMe. lIpumepbl pemieHus ypaBHEHUM TPETbEH W 4YETBEPTOM CTENEHEH
Pa3IoKEHUEM Ha MHOKUTEIIN.

Penrenue JTPOOHO-PAIMOHATIEHBIX YpaBHEHUH. Pemenne TEKCTOBBIX 3aaq
areOpanyeckuM METOIOM.

VYpaBHeHHe ¢ OBYyMs MEpPEeMEHHBIMU U ero rpaduk. PemieHue cucreM ABYX JMHEWHBIX
YpaBHEHUN C IByMs IIEpEMEHHbIMU. PellleHHe CHCTeM [BYX YpaBHEHUH, OJHO U3 KOTOPBIX



JUHEHHOE, a Ipyroe — BTOpo# cremneHu. [ padudeckas UHTEpIIpeTaus CUCTEMbl YPaBHEHHH C
JBYMsI IEPEMEHHBIMU.

Pemennie TekCTOBBIX 3aj1a4u alNredpandeckum crocoOom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pelienue JHMHEHHBIX HEPABEHCTB C OJHOM NEpPEMEHHOW. PelleHne cucTeM JIMHEUHBIX
HEpaBEHCTB C OJHOW mepeMeHHOW. KBaapaTtHele HepaBeHcTBa. ['padumueckas HMHTeprpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUUHA

KBanparuunas ¢yskius, e€ rpapuk u cpoiictBa. [lapabona, KOOpAMHATHI BEPIIMHBI
napaboIIbl, 0Cb CAMMETPHH MapadoJIbl.

I'paduku byakumii: y =kx, y=kx +b, y=k/x,y=x3,y= VX, y = |x| , 1 ux cBoiictaa.

Yucii0BbIe NOCIE10BATEIBHOCTH U NPOrPECCUH

[loHsiTHE YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE TOCIEI0BATEIbHOCTH PEKYPPEHTHON
dbopmyioit u GopmyIoi n-ro dieHa.

Apudmernueckass U reomerpuueckas — mnporpeccur.  Dopmynbl  n-ro  4jeHa
apupMEeTUYECKON U FeOMETPUUECKON MPOTrPECCHi, CyMMBbI IIEPBBIX 71 YJICHOB.

N3o00paxeHne 4ieHOB apuUPMETHUECKON W TEeOMETPHUYECKON Mporpeccuil TOYKaMu Ha
KOOpPJMHATHOM IIOCKOCTHU. JINHENHBIN 1 SKCIIOHEHIUAIbHBINA pocT. CI0XKHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUSA ITPOTPAMMBI YYEBHOI'O
KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHUS MPOrpaMMbl ydyeOHOro Kypca «Aunredpay
XapaKTEepU3yOTCS:

1) maTpuoTHYEeCKOEe BOCITUTAHME:

IPOSIBIEHUEM MHTEpeca K IMPOLUIOMY U HACTOSILEMY POCCHUICKOM MaTeMaTUKH,
[EHHOCTHBIM OTHOILIIEHUEM K JOCTHXKEHHUSIM POCCHICKMX MaTeMaTUKOB U POCCUUCKOMN
MaTEMaTUYECKOH ILIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JIOCTHIKEHUH B APYTUX HayKax M IMPUKIIATHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

FOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M pealu3allud ero Ipas,
NpPEJCTAaBICHUEM O MaTEeMAaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBIICHUH, MPOLIEyp TPakIaHCKOTO o0IiecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O00CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-3TUUYECKUX IPUHLIUIIOB B I€ATEIbHOCTH YUEHOIO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTHUBHOE y4YacTHUE B PEUICHUM IMPAKTUYECKUX 3a/1ad MaTeMaTUYECKOU
HAIPaBIEHHOCTH, OCO3HAHHEM BaXHOCTH MATEMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
YKU3HU JJIs YCHEIIHON NMpOoQecCUOHANbHON EATEIbHOCTH U Pa3BUTUEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYAIbHOW TpPAaeKTOpUH OOpa3oBaHUS U
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K HMOLIMOHAJIBHOMY U 3CTETHMUECKOMY BOCIPHUATHIO MaTeMaTHYECKHUX
00BEKTOB, 33/1a4, PEUICHU, PacCyKIEHUN, YMEHUIO BUJETh MaTeMaTHYECKIE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTale B AESITEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4dHbIX NpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YEJIOBEKa, MNPUPOAbI M O0OILIecTBa, NOHUMaHHEM
MaTeMaTUYeCKOl HaykKu Kak cdepbl 4elIOBEYECKOM [eATeNbHOCTH, ATAoOB €€ pa3BUTUS U
3HAYMMOCTH JUISl pa3BUTHUS IUBWIN3AIUH, OBJIAJCHUEM A3bIKOM MaTeMaTHKH U MaTeMaTHYecKon
KyJIbTYpOH Kak CpEICTBOM II0O3HAHHUS MHUpPA, OBJAJACHUEM MPOCTEHIIMMU HaBbIKAMU
MCCIIEIOBATEIBCKOM 1E€ATENbHOCTH;

6) ¢usnueckoe BocnuTanue, ¢(opMHMpPOBaAHMEe  KYJIbTYPbl  3A0pPOBbS U
IMOLIMOHAIBLHOIO 0JIArONOTyYHsi:

FOTOBHOCTBbIO NPHUMEHATh MAaT€MaTHYEeCKHE 3HAaHUS B HMHTEpecax CBOEro 3J0pOBbs,
BE/ICHUS 3[I0POBOTO 00pa3a >KM3HM (370pOBOE MUTaHME, COATAHCUPOBAHHBIM PEXUM 3aHATHN U
OTIIbIXa, peryispHas (usuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTBIO HaBBIKA pediexcuu,
IPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TaKOT'o K€ MpaBa JIPYroro 4eaoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHEHTallMe Ha MPUMEHEHHE MaTeMaTW4YeCKHX 3HaHWU NI pelleHHs 3afad B 001acTH
COXPaHHOCTH OKpY)KaloIlel cpeibl, IJIaHHUPOBAaHHUS MMOCTYNKOB U OLEHKH HX BO3MOXKHBIX
MOCJEACTBUM Il OKpY’Karolled cpesibl, 0CO3HAHHEM TJI00aIbHOTO XapakTepa KOJIOTHYECKHX
po0JieM U IyTel X peleHus;

8) aganTanusa K H3MEHAIMMCS YCI0BHAM COLMAILHON M IPUPOAHOI Cpelbl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHSIX HEONPEIECIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUECKYIO AESITEIbHOCTb, B TOM UUCIIE YMEHHUE YUUTHCS Y APYTUX
JtoJiel, mpuoOpeTaTh B COBMECTHOW JIEATEIBHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIMU U3
OTIBITA JAPYTHX;



HEO0OXOUMOCTHIO B (JOPMUPOBAHUU HOBBIX 3HaHMM, B TOM uucie GOpMyIMpoOBaTh UIEH,
MOHSITHSI, THIIOTE3bI 00 OOBEKTAaX W SBIICHUSX, B TOM YHCIIE paHEee HEU3BECTHBIX, OCO3HABATh
neduuThl COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CHUTYAallMIO, BOCHPUHMMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUH KOHTPMEp, KOPPEKTHPOBATh NMPUHHMAEMbIE PELICHUS U
neicTBus, OpPMYIMPOBATh U OLIEHUBATH PUCKH U TIOCIEACTBUSA, (POPMHPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble JJornueckue aeiicTBuA:

BBIIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC NMPU3HAKA MaTEeMaTHYECKHX OOBEKTOB,
NOHATHI, OTHOIICHUH MEXAY MOHATUSAMH, (HOPMYIHPOBATH OIpPEACIICHUS TMOHSITUH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PHUKALMKI, OCHOBAHUS 111 0000IICHHUS
Y CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

BOCIIPHHUMATh, (DOPMYIUpPOBATh U MPEOOPA3OBBIBATH CY)KICHHS: YTBEPAUTEIbHBIE U
OTpULATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOLIHE, YCIOBHBIC;

BBISIBJISITH MaTEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEYHS B (paKTax,
JAHHBIX, HAONIONEHUSX W YTBEPKACHUAX, Ipeiararb KPUTCPUH JUIS BBISIBICHHS
3aKOHOMEPHOCTEH 1 IPOTHBOPEUHH;

JIe7IaTh BBIBOZBI C WCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

pa3bmpaTh JOKa3aTelnbCTBA MAaTEMAaTHYECKHX  YTBEpXKIEHUH (IpsMble H  OT
NPOTUBHOTO),  MPOBOJUTH  CaMOCTOSITEIBHO  HECJIOXKHBIE  JIOKAa3aTeNIbCTBA
MaTeMaTHYeCKuX (AaKTOB, BBICTPAaUBATh APTyMEHTAIUIO, TPUBOIUTH IPHUMEPHl U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CIOCOO pelieHus y4eOHOM 3ajauM (CpaBHUBaTb HECKOJBKO BAapHaHTOB
pemreHusi, BEIONpaTh HanOoJee MOAXOASAIINN ¢ YIETOM CaMOCTOSTENTFHO BBIICIEHHBIX
KPUTEPHEB).

ba3oBble ncciienoBarejbcKue AeiCTBHUA:

UCIIOJIb30BAaTh  BOMPOCHI  KaK  HCCIIENOBATENIbCKUM ~ MHCTPYMEHT  [O3HAHUA,
dbopMynupoBaTh BOIIPOCHI, ¢dukcupyromume IIPOTUBOpEYHE, npo0iemy,
CaMOCTOSITENIbHO yCTaHAaBJIMBaTh MCKOMOE M JaHHOe, (OpMUpOBaTH THUIOTE3Y,
apryMeHTHPOBAaTh CBOIO MTO3UIUIO, MHEHHUE;

IPOBOAMTH IO CaMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY HECIOKHBIM ASKCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEZIOBAHUE 10 YCTAHOBJICHHMIO OCOOEHHOCTEHl MaTeMaTH4ecKOro
00BbeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOO0M;

CaMOCTOSTENIbHO  (popMynupoBaTh 00O0OIIEHHS U  BBIBOJABI 1O  pe3yJbTaTraM
NPOBEIEHHOTO HAOJIOJICHUS, UCCIIEOBAaHUs, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
PE3yIhTaTOB, BBIBOJIOB M 0000IICHMIA;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCaA, a TAKKE BBIIBUTATh MPEATIOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSX.

Pabora ¢ undopmaumeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(OPMALIUU, AAHHBIX, HEOOXOJIUMBIX
JUISl pEILIEHNUS 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh HH(OpMAIUIO
pa3IMYHbIX BUJOB U (hOPM Mpe/ICTaBICHHUS,

BbIOMpaTh (OpMy MpeCcTaBIeHNs UHPOPMALIMK U UIUTIOCTPUPOBATH pelllaeMble 3a1a4u
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIMSIMU;



OLICHUBATh HAJEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKECHHBIM YUUTEIIEM HIIU
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBHSA:

BOCIIPUHUMATH U (POPMYIHPOBATH CYKJIEHUS B COOTBETCTBUH C YCIOBHUSIMHU U LIEIIMU
oOImIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXaTh CBOIO TOYKY 3pEHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MMOSICHEHUS MO XOAY PEIlIeHUs 3a1a4i, KOMMEHTHPOBATh
IIOJIYYCHHBIA pe3yibTarT;

B X0/ 0OCYXJIEHHsI 33/1aBaTh BOIPOCHI IO CYLIECTBY O0CYX/1aeMOW TEMBbI, TPOOIEMBI,
pemaeMoil  3a7aud, BbICKa3blBaThb WJAEU, HAICJICHHbIE Ha TOUCK pPEIICHHUs,
COIIOCTABJIATh CBOM CYXACHUS C CYXICHHSAMU JAPYrUX YYaCTHUKOB JIMAJIOTa,
oOHapyXHUBaTh Pa3IMYUe U CXOJICTBO MO3UIIMI, B KOPPEKTHOU dhopme popMyTHUpOBaTh
pa3HOIJIACHsl, CBOM BO3PAKCHHUS;

NPECTaBIATh PE3yIbTAaThl PEIICHUS 3a/1a4M, YKCIIEPUMEHTA, HCCIIEJOBAHUS, MPOEKTA,
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3agad Mpe3eHTAlUd U
0COOEHHOCTEHN ayAUTOPHH;

NOHMMATh M HCIIOJIb30BAaTh MPEHMYIIECTBA KOMAHIHOW W WHAMBHIYAIbHON pabOTHI
IIPU pEIIeHNH y4eOHbIX MaTeMaTHUECKUX 3a/1a4;

MPUHUMATH [IeJTb COBMECTHOU JEATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIIUI0 COBMECTHOM
paboThl, pacmpenensTh BUAB paboT, IOrOBapUBaThCA, OOCYXXIOaTh NpPOIECC U
pe3ynbTaT paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TpYyHHoBBIX (GopMax paboThl (00CykaeHHS, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMbI M JPYTHE), BHIMOIHATH CBOI YacTh pabOThl U KOOPAUHUPOBATH
CBOM JICWCTBUS C IPYTMMH WICHAMH KOMaH/bI, OIICHUBATh KaueCTBO CBOETO BKJIAJa B
001l MPOIYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHBIe yHHMBepcaJIbHbIe yUeOHbIE TeiiCTBUS
Camoopranusauus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH, AJTOPUTM pEIIeHUs 3aJadd (WM €ro 4YacTb),
BbIOMpaTh CHOCOO peIIeHUus C YYETOM HUMEIOLIUXCS PECYpCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTBI PELUIEHUN C Yy4ETOM
HOBOM MH(pOpMaIuy.

CﬂMOKOHTpOJ’IB, SMOLMOHANIbHBIA HHTEJJICKT:

BJIQJIETh CIIOCOOAMH CaMOMPOBEPKU, CAMOKOHTPOJIS MpoIecca U pe3ylbTaTa pereHus
MaTeMaTHYeCKOM 3aa49H;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELICHUU 337a4d, BHOCUTh
KOPPEKTUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJECHHBIX OLIHOOK,
BBISIBJICHHBIX TPYJIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATECIBHOCTH MOCTABICHHOW LEIU U YCIOBHUSIM,
OOBSCHATh TMPHUYMHBI JOCTHIKCHUS WU HEAOCTHKEHHS IIeJId, HaXOIUTh OIIUOKY,
JIaBaTh OIEHKY MPUOOPETEHHOMY OTBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K xoniy oOydeHuss B 7 kJjacce OOydYalOMIMICS TMOJYYUT CICAYIONIAE TMPEIMETHBIE
pe3ynbTaThl:

Yuciaa 1 BLIYHCTICHUS

BeinonHsATh, coderass YCTHbIE M THCHbMEHHBIE MPHUEMBI, apuPMETHUECKUE IEUCTBUS C
parMoHAIBHBIMH YHCIAMHU.

HaxomuTh 3Ha4eHHs YHCIOBBIX BBIPAKEHUU, MPUMEHSATH Pa3HOOOpa3HbIE CIOCOOBI U
NpuUEMBl  BBIYHMCICHUS 3HAYEHUW JPOOHBIX BBIPAXKEHUH, COACpPKANIUX OOBIKHOBEHHBIC U
JeCATUYHbIE TPOOH.



[TepexoauTh OT OMHOM (DOPMBI 3amMKCH YHCEN K APYroi (MmpeoOpa3oBBIBaTh IECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIOPSA0YNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrasTh 4ncia.

BbINOMHATE NPUKUIKY U OLIEHKY pe3yibTaTa BBIYMCIICHUMN, OLIEHKY 3HAUEHHUH UYMCIIOBBIX
BbIpa)K€HU. BBINONHATE 1EHCTBHS CO CTENEHAMU C HaTypaJIbHBIMU I10KA3aTEIIAMHU.

[TpuMeHsTh IPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYypaJIbHbBIX YHCEIL.

Pemate NpakTHKO-OPUEHTHPOBAHHBIE 3a/lauM, CBA3aHHBIE C OTHOIIEHUEM BEJINYMH,
IIPONOPLUOHAILHOCTBIO BEIMUUH, IPOLIEHTAMH, HHTEPIPETUPOBATH PE3YJIbTAThl PELICHUS 3a7a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMaTPUBAEMbIX O0OBEKTOB.

Auredpanyeckune BbIpaKeHHUs

Hcnonb3oBate anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHATH €€ B IIpoliecce
OCBOCHHS y4eOHOTO MaTepuania.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUM IIPU 33aHHBIX 3HAUCHUSIX [IEPEMEHHBIX.

BoinonHATe npeobpa3oBaHus LEI0r0 BbIPAXEHUS] B MHOTOWIEH MPUBEACHUEM I0I00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInonHATE yMHOXKEHHME OJIHOYJIEHA HAa MHOTOYWIEH M MHOTOYJI€Ha Ha MHOTOYJIEH,
OPUMEHATH (HOPMYJIIBI KBapaTa CyMMbl M KBaJlpaTa pa3HOCTH.

OcCy1ecTBISATh Pa3jI0KEHNE MHOTOWIEHOB HA MHOMKUTEIM C IOMOIIbIO BBIHECEHUS 3a
CKOOKM 0OLIero MHOKUTENS, TPYNIMPOBKH ClaraeMbIX, IpUMEHEeHUs (HOpMy COKpaiéHHOIro
YMHOXEHHUS.

[TpumensaTs mnpeoOpa3oBaHMsl MHOTOWIEHOB JJIsi pPELICHHUS pas3IMuyHbIX 33734 U3
MaTeMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATbHOU TPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MTOKa3aTeNsIMU JUIs IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHUs] M HEPABEHCTBA

Pemate nuHelHbIE ypaBHEHHS C OJHOM MEPEMEHHOM, NMPUMEHSS MpaBuia IMepexona OT
WCXOJHOIO YpaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCS M YHUCIO KOPHEM
YpaBHEHHUS.

[TpuMmeHsTH rpaduyeckre METO bl IPU PELICHUHN JIMHEHHBIX YPaBHEHUH U X CUCTEM.

[TonGupath MpUMepHI ap YKCeN, ABISIOUIUXCS PEIIEHUEM JIMHEHHOTO YpaBHEHUS C IBYMS
NIEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHOW IUIOCKOCTH TpauK JHMHEWHOTO YpaBHEHUS C JIBYMS
NEpEMEHHBIMH, TIOJIb3YACh I'paUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemarb cucreMbl NByX JMHEHHBIX ypaBHEHHIl C JIByMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpau4ecKy.

CocTaBniTh M pemiath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX ypaBHEHHH MO
YCIIOBUIO 3a/layd, WHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IOJYyYEHHBIN
pe3ynbTar.

DOyHKIUH

N300paxarh Ha KOOPAWHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allChIBaTh YHUCIOBBIE IPOMEXKYTKM Ha
anreOpanvaecKoM SI3bIKE.

OtrmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu muHeRHbIX QyHKIMH. CTpouth rpaduk QyHKIUU Y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, BpeMs, pacCTOSIHHE, I[eHa, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJIUTEIBHOCTb, BpeEMS,
00BEM paboTHI.

Haxoauts 3HaueHne GyHKIMH 110 3HAYEHUIO €€ apTryMeHTa.



[Torumate rpaduveckuii cocod MpeICcTaBlICHUs U aHalu3a WHQPOpMaIUU, U3BJICKATh U
UHTEPIPETHPOBATH HHPOPMALIHIO 13 TPAPUKOB PEATHHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xonmy oOyuenus B 8 kiacce oOydaromuiics TMOMYYHUT CIEAYIOLUIUE IpeIMETHbIC
pe3ybTaThI:

Yucia v BbIYUCTICHUSA

Hcnonb3oBaTh HavalbHBIE MPEACTABICHUS O MHOXECTBE JCUCTBUTEIBHBIX YUCEN IS
CpPaBHEHHMsSI, OKPYIJICHUS M BBIYHCICHUMN, H300pa)kaTh [EHCTBUTENbHBIE YUCIA TOYKAMU Ha
KOOPJAMHATHOM IIPSIMOM.

[IpumensTh mOHATHE apuU(METUYECKOro KBAJIPaTHOTO KOPHS, HAXOJUTh KBaJpaTHBIC
KOPHH, UCTIOJIB3YS TIPU HEOOXOJUMOCTH KaJIbKYIISATOP, BHIMOIHATH MPE0oOPa30BaHS BIPAKECHUH,
coJleprKalliX KBaJpaTHbIE KOPHU, UCIIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucu OOJIBIMUX W MallbIX YHCET C MOMOMIBIO JECATUYHBIX Ipo0eil u
crenenert yucna 10.

AuredpanyecKkue BbIpasKeHUs

[IpyuMeHsTh TMOHSATHE CTENEHH C IENbIM I0Ka3aTelieM, BBIMOJIHATh IpPeoOpazoBaHus
BBIPKEHHM, COAEPKALUX CTEIICHH C IIEJIBIM TTOKa3aTelIeM.

BBINOMHATE TOXIECTBEHHBIE MPEOOpPa30BaHUsl PAIMOHATBHBIX BBIPAKEHUH HA OCHOBE
MPABIJI ACHCTBHIA HAJl MHOTOWICHAMH U aliTeOpandecKUMHU JPOOSIMH.

PacknaapiBaTh KBaJIpaTHBIN TPEXUICH HA MHOKUTEIH.

[Ipumensaty mpeoOpa3oBaHMsl BBIPAKEHUW IS PEIICHUS pa3IMYHBIX 3a7ad U3
MaTeMaTHKH, CMEXKHBIX MPEAMETOB, U3 PEaTbHOU MPAKTUKU.

YpaBHeHus1 M HEpaBEeHCTBA

Pemars nuHeiiHbIe, KBaJpaTHBIE YPAaBHEHUS U pallMOHAIIbHBIE YPAaBHEHUS, CBOJSIINECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IByMs IE€PEMEHHBIMU.

[TpoBoauTh MpocTeiiiine uccae0BaHNUs YPAaBHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCIE C
NPUMCHCHUEM TpauUecKux IMpeICTaBICHU (yCTaHABIMBATh, HMMEET JIM YpaBHCHUE WIU
CUCTEMa YpaBHEHUI pEIlIeHUs], €CIIU UMEET, TO CKOJIbKO, U IIpoYee).

[TepexonuTh OT CIIOBECHOW (OPMYIMPOBKH 3adadd K €€ anreOpandeckol MOJeTH ¢
MOMOILIBI0  COCTaBJIEHUS YpPAaBHEHUS WJIM CHUCTEMbl ypaBHEHWH, WHTEPIPETHUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aJ1a4¥l TIOJIYYCHHBINA PE3YNIbTaT.

[IpuMeHATHh CBOMCTBA YMCIIOBBIX HEPABEHCTB [IJIsl CPABHEHUS, OLIEHKH, peIIaTh JUHEHHbIE
HEpPaBEHCTBA C OJHOW MEPEeMEHHONM M WX CHUCTEMBI, JaBaTh TpadUUECKYI0 HWJUTFOCTPAIHIO
MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

[lonnmate ©  HWCHONB30BaTh (YHKIMOHANBHBIE TOHSATHS W S3BIK  (TEPMUHBL,
CHMBOJIMYECKHE O0O3HAYCHUsI), OMPESIATh 3HaueHHE (PYHKIUMU IO 3HAYCHHIO apryMEHTa,
OTIpeeNATh CBOMCTBa (PYHKIMHU 110 €€ TpaduKy.

Ctpouts rpaduku 3J€MEHTapHbIX PYHKIMH BUJA:

y=k/x,y=x2,y=x3y=[x|, y= VX, ONHCHIBATH CBOMCTBA YHCIOBON byHKIIMHU 10 €8
rpaduxky.

K xonmy oOyuenus B 9 kiacce oOydJaromuiics MOMYYHT CIEAYIOUIUE TPEeIMETHBIC
pEe3yIbTaTHI:

Yucsa v BbIYUCICHUSA

CpaBHHUBATH W yIOPSAA0YNBATH PAIMOHATBHBIC U UPPATHIOHATILHBIC YHCIIA.

BoimonusaTe apudmeTHueckue IEHCTBUS C PAllMOHAIBHBIMU YHCIAMH, cOYeTas YCTHBIC U
MMACbMEHHBIC TPUEMBI, BBITIOTHATH BEIUUCICHUS C UPPAITHOHAILHBIMU YUCIIAMH.

Haxoauth 3HaueHuUs: cTeneHel C LebIMU MOKa3aTeIIMU U KOPHEW, BBIYMCIIATh 3HAUCHUS
YUCJIOBBIX BBIPAKECHUM.

OKpyriarh ACUCTBUTEIbHBIE YMCIIA, BBINOJHATh MPUKHUIAKY pe3yJabTaTa BBIYUCICHHH,
OIICHKY YHUCIIOBBIX BHIPAKCHH.

YpaBHeHHUsS M HEPpABEHCTBA



Pemarp nuHelHble W KBaJgpaTHblE YpaBHEHUS, YpaBHEHMs, CBOJASAIIMECS K HUM,
npocTelime ApoOHO-PAMOHATBHBIE YPaBHEHHUSI.

Pemarb cuctembl IBYyX JIMHEWHBIX YpPaBHEHHMM C JBYMsI IEPEMEHHBIMH U CHCTEMBI JBYX
YpaBHEHHMIA, B KOTOPHIX OHO YpaBHEHHE HE SIBJISCTCS TUMHEHHBIM.

Pemars TekcToBble 3amadyd anreOpanyeckKuM CHOCOOOM C TOMOIIBIO COCTaBIICHUS
YPaBHEHHSI WM CUCTEMBI JIBYX YPaBHEHHH € IBYMS IIEPEeMEHHBIMHU.

[TpoBoauTh mpocTeiiiine uccaeA0BaHNUs YPAaBHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCIE C
NpUMEHeHHEeM TIpadUUecKuX TpeAcTaBiIeHuil (ycTaHABIMBAaTh, MMEET JM YpaBHEHHE WIH
CUCTEMa YpaBHEHMI peIleHusl, €ClI UMEET, TO CKOJIbKO, U IIpoyee).

Pemate nuHeiiHBIE HEpaBEHCTBa, KBaJIpaTHbIE HEPABEHCTBA, HM300pa)kaTb pELICHHE
HEPABEHCTB Ha YHMCIIOBOW MPSIMOM, 3aMUCHIBATH PEILICHUE C IOMOIIBI0 CHMBOJIOB.

Pemate cuctempl JMHEWHBIX HEPAaBEHCTB, CHCTEMBl HEpPABEHCTB, BKIIIOYAIOIINE
KBaJIpaTHOE HEPaBEHCTBO, M300pa)kaTh PELICHHE CHUCTEMbl HEPABEHCTB HA YHCIIOBOW MPSIMOM,
3aIMMCBIBAThH PEIICHUE C TOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPH PEIICHUN PA3IMYHBIX 3a7a4.

DOyHKIUUHA

Pacno3naBaTth GyHKIIMH U3y4eHHBIX BHAOB. [l0Ka3pIBaTh cXeMaTHUECKH PACIIOIOKEHUE Ha
KOOPJMHATHOM TUIOCKOCTH IpaukoB PyHKIMIA BUIA: y = kx, y = kx + b, y = k/x, y = ax2 + bx +
¢ y=x3y=1x y= |x|, B 3aBHCHMOCTH OT 3HauYeHHI KOI(DPUIMEHTOB, OMKUCHIBATH CBONCTBA
(GyHKIMIA.

Crtpouth U M300pakaTh CXEMaTHYECKH TpaUKu KBaApaTUYHBIX (DYHKIUN, OMUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMIA MO UX TpaduKaMm.

Pacno3naBate  KkBajgpatuyHyro (QyHKUMIO 10  Qopmysie, MPUBOJAUTH  IpPUMEPHI
KBaJIPATHYHBIX (YHKIUH U3 peaTbHON XU3HU, (DU3UKH, TEOMETPHUH.

Yucsi0Bble MOC/1€10BATEILHOCTH U POrpeccuu

Pacno3naBare apu(METHUECKYI0O M TEOMETPUYECKYIO MPOTPECCUU MPHU Pa3HBIX CIIOCO0ax
3aJaHusl.

BBINONHATE BBIYUCICHHUS C HCIOIB30BAaHHEM (OPMYIT N-TO WieHa apu(PMETHYECKOH H
reOMEeTPUYECKOM Mporpeccuii, CyMMbI IEPBBIX N YJIECHOB.

N300pakaTh WIEHBI OCIEIOBATEIBHOCTHA TOYKAMH HA KOOPIMHATHOM IIIOCKOCTH.

Pemarp 3amaun, cBS3aHHBIE C YHCIOBBIMU MOCIEIOBATENILHOCTSIMH, B TOM YHKCJE 3a7aud
13 peajbHOM KU3HU (C UCTIOIB30BAHUEM KAJIBKYISATOPA, ITU(POBBIX TEXHOJIOTH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne /o P Konrpoabnbsie IIpakruueckue (mudpp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
| Yucia u BeIYKCIICHU. PalinoHalibHbIS 75 1 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 1
2 AJITCOPAHHECKHE BHIPAXKCHIA ! https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
3 ¥ paBHeHHS  HEpaBeHCTBa 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopawunarst u rpadukn. Gynkimn 24 I https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Tosropenne n 0bobmennue 6 I https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 ITPOITPAMME 102 5 0




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 4 .K 15
ucia v BeluucieHus. KBajpaTHbele KOpHU hitps-//m.cdsoo.ru/7f417af8
) Uucna u Berunciennsi. CTENeHb ¢ 1eTbIM 7 bu6mmoreka [IOK
IIOKAa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 | bubnuorexa [IOK
KBagparssiii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpandyecKue BbIpaKCHUS. 15 1 bubnnoreka [JOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 | bubnuorexa [JOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 bubnnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
.H 12 1
7 VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa hitps-//m.cdsoo.ru/7f417af8
bubmuorexa [JOK
8 o .0 5
YHKIHH. LICHOBHBIC MOHATHA https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 o Y 9
YHKIHH. THCIOBbIC QyHKIIIH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 IT 600 6 2
OBTOPEHHE 1 0DODIIEHIE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
| Yucna v Berunciienus. JleicTBUTEIbHBIC 9 bubnuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 | bubnnorexa [JOK
OJIHOM IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | bubmmorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
.H 16 1
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7i419d08
bu6mmoreka IIOK
1 1
> Dyrkium 6 https://m.eds0o.ru/7f419d08
bu6nmorexa LIOK
4 1 1
6 HCJIOBBIE MOCIIEI0BATENBHOCTH 5 hitps//m.cdsoo.ru/Tf419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 18 | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne ara udposbie
n/n Tewa ypoxa Bceero Kontpoabueie  IpaxTuieckue fllsyqennﬂ :)Iﬁl;l)aI;OBaTeﬂbele
padoThI padoThI pecypes:
1 [TonsiTHE palMOHAIIBEHOIO YUCIa 1
) Apudmernueckue TeUCTBUS C 1
paIMoHaIbHBIMU YHCIIAMHU
3 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIAMU
4 Apudmernueckue neiicTBus ¢ |
paIMoHaILHBIMU YHCIIAMHU
5 ApudmeTrnueckue IeiCTBUS C 1
paIMoHaILHBIMU YHCIIAMHU
6 ApudmeTndeckue IeiCTBUS C 1
paloHaIbHBIMU YHCIAMU
7 CpaBHeHue, ynopsi04MBaHue |
palMOHATBHBIX YHCEIT
g CpaBHeHue, ynopsa04MBaHUE 1
paIrMoOHATBHBIX YHCEIT
9 CpaBHeHue, ynopsa0odnBaHUE 1
paIMOHATBHBIX YHCE
10 Crenenp ¢ HATYpATbHBIM 1 bubnmoreka [JOK
IIOKa3aTeyieM https://m.edsoo.ru/7f4211de
11 Crenenb ¢ HATYpaJIbHBIM 1 bubnmoreka [JOK

IIOKa3aTcjiIcM

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




12 CreneHb ¢ HaTypaJbHBIM bubnnoreka [HOK
nokKasarejieM https://m.edsoo.ru/7f42154e
13 Crenensb ¢ HATYpAJIbHBIM bubmmoreka [JOK
IoKasaTreyieM https://m.edsoo.ru/7f4218be
14 CreneHnsb ¢ HaTypaIbHBIM
MoKa3aTejiemM
15 Pemennie oCHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLICHTHI U3 PeaTbHOU NMPAKTHKU
16 Pemennie oCHOBHBIX 3a/1a4 Ha JpooH,
MPOLIEHTHI U3 pPealbHOM MPAKTUKU
17 Pemenrie 0oCHOBHBIX 3a/1a4 HA JpoOH,
MIPOLICHTHI U3 pPeaTbHOU MPAKTHKU
18 Pemennie ocHOBHBIX 3a/1a4 Ha JpoOH,
MPOLIEHTHI U3 pPeaTbHOM MPAKTUKU
19 [Ipu3Haku AenUMOCTH, PA3I0KEHUS
Ha MHOXUTEJH HATYPAJIbHBIX YHCEI
20 [Tpu3Haku AeMMMOCTH, PA3I0KEHUS
Ha MHOXHUTEJIM HATYPAIbHBIX YHCEIT
71 Peanbnbie 3aBucumoctu. [lpsimas u
o0OpaTHas MPOMOPIHUOHAITEHOCTH
” Peanburie 3aBucumoctu. [Ipsimas u
oOpaTHas MPOMOPIUOHATEHOCTH
7 Peanburie 3aBucumoctu. [Ipsimas u
oOpaTHast IPOMOPIIMOHATBHOCTH
4 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHATEHOCTH
)5 KonTponbhas pabota no teme

"PanioHanbpHbIe unciia'




bu6mmoreka [IOK

26 BykBeHHBIE BBIpaXKEHUS
K P https://m.edsoo.ru/7f41feec
27 Dopmyibl
28 DopmyJibl
29 [Tepemennsbie. JlonycTrmbie 3HAYCHUS
MepEMEHHBIX
[Ipeobpa3oBanre OYKBEHHBIX
. bubmuorexa [JOK
30 BBIPQKEHUI, paCKPBITUE CKOOOK U
https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TTOJO0HBIX ClaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
. bubnuorexa [JOK
31 BBIPQKEHUI, pACKPBITUE CKOOOK U
https://m.edsoo.ru/7f41£fd70
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeoOpazoBanre OYKBECHHBIX
32 BBIPAXEHUI, pacCKpbITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[TpeobpazoBanme OyKBEHHBIX
33 BBIPAXEHUI, pacKpbITHE CKOOOK U
MpUBEIEHNE TTOJO0HBIX ClaraeMbIX
34 CBoiicTBa CTENEHU C HATYpaJIbHbIM bubnnoreka [JOK
oKas3arejieM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENIEHU C HATYPAIBHBIM bubnnoreka [JOK
IoKasareyieM https://m.edsoo.ru/7f42154e
36 CBOIiCTBa CTETICHU C HATYPAIHHBIM bubnmoreka [JOK
IIOKa3aTeyieM https://m.edsoo.ru/7f4218be
bubmuoreka [JOK
37 MHoroune
HOTORICHRT https://m.edsoo.ru/7f42276e
b K
38 MHorouneHsl nommorexa O

https://m.edsoo.ru/7f422930




CJ'IO)KGHI/IC, BBIYUTAHUEC, YMHOXKCHHUC

bu6mmoreka [IOK

39 MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 Ciio)eHue, BBIYMTaHUE, YMHOKEHUE bubmuorexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTAHUE, YMHOXKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 @opMyIibl COKpAIEHHOTO bubnuorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f42432a
44 @opMyIIbI COKpALIEHHOTO bubnuoreka [IOK
YMHOXKEHUA https://m.edsoo.ru/7f42464a
45 DopmyJIbl COKPALLIEHHOTO bubnnoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f424¢12
46 @opMyIbl COKpaALIEHHOTO bubnnoreka [JOK
YMHOXECHHUS https://m.edsoo.ru/7f424fd2
47 DopMyJIbl COKPALLIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0
43 PaznokeHre MHOTO4YJIEHOB Ha bubmuorexa [JOK
MHOXUTEITU https://m.edsoo.ru/7f423312
49 Paznoxxenre MHOrO4JICHOB Ha bu6mmorexa [IOK
MHOXHUTEIIN https://m.edsoo.ru/7f4237fe
50 PaznoxeHre MHOTOYICHOB Ha bubmuoreka [JOK
MHOXHUTEIIN https://m.edsoo.ru/7f4239de
51 PaznoxeHre MHOTO4YJICHOB Ha
MHOKHUTEHN
57 KonTponbhas pabota no teme

"AnreOpanyeckue BbIpaxeHus"




VYpaBHeHue, npaBuia

53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUIILHOCTh YPaBHEHUM
JIuHeitHOe ypaBHEHUE C OJJHOM
54 MEPEMEHHOM, PEeIICHUE JTUHEUHBIX
YpaBHEHUU
JInHeHoe ypaBHEHHE C OJJHOU
. . bubnuorexa [JOK
55 MIEPEMEHHOM, pellIeHNnEe TUHEHHBIX
. https://m.edsoo.ru/7f420482
ypaBHEHUH
JInHeitHoe ypaBHEHHE C OJJTHOM
56 IIEPEMEHHOM, pelleHre JMHEWHBIX
YpaBHEHUU
57 Pemenue 3aga4 ¢ moMoIibIo bubmuorexa [JOK
YpPaBHEHUU https://m.edsoo.ru/7f42064e
53 Pemenue 3aga4 ¢ moMoIs1o bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7t420806
59 Pemenue 3agaq ¢ momompio bu6mmoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f4209a0
60 Pemenne 3aga4 ¢ moMoOIIbIO bu6mmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f420e6e
61 JInHeliHOe ypaBHEHUE C IBYMs bubnnoreka [JOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427¢32
2 JIuHeitHOE ypaBHEHUE C IBYMSI bubnuorexa [JOK
MEpEMEHHBIMU U €T0 Tpadux https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTUHEHHBIX YpaBHEHHUN bubmuoreka [IOK
C IByMs [IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX TUHEHHBIX YpaBHEHHUM

C ABYyMs IICPCMCHHBIMU




CucreMa IByX JTMHEHWHBIX YPaBHEHHI

65 C IByMs IEPEMEHHBIMU
66 CucreMa IByX JIMHEHHBIX YPaBHEHHI
C IByMsI IEPEMEHHBIMU
67 Pemenue cucrem ypaBHEHHI bubmmorexa [JOK
https://m.edsoo.ru/7f4284de
68 Pewrenue cucreM ypaBHeHU bubmmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUN bubmmorexa [TOK
https://m.edsoo.ru/7f4287d6
70 Pewrenue cucreM ypaBHeHU
71 Pemenne cucreM ypaBHeHU
7 KontponbHas paboTa o teme bubnnoreka [JOK
"JIuHeliHble ypaBHEHMS" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha npsiMoi bubnmorexa LIOK
https://m.edsoo.ru/7f41de76
bubnuoreka [IOK
74 HHCII0BEIE POMERYTKH https://m.edsogru/7f41dff2
75 UucoBble TPOMEKYTKH
76 Paccrosinrie Mexnay AByMs TOUKaMH
KOOPJIMHATHOW MPSIMOI
77 PaccrosiHne Mexny AByMs TOUKaMH
KOOPJIMHATHOW MPSIMOI
73 [IpssMoyronbHas cucTeMa KOOPAUHAT bubnnoreka [JOK
Ha IIJI0CKOCTHU https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbHas cucreMa KOOpAUHAT bubnuoreka [IOK
Ha IUIOCKOCTHA https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3aJaHHBIX bubnmoreka [JOK




dhopmynamu

[Tpumeps! rpaduKoB, 3a1aHHBIX

https://m.edsoo.ru/7f41e8a8
bubmuoreka [JOK

81
dhopmynamu https://m.edsoo.ru/7f41ed80
20 [Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu
23 Urenue rpadKoOB peaibHBIX bubnunoreka [HOK
3aBUCUMOCTEH https://m.edsoo.ru/7f41ea24
24 Urenue rpa)ukoB peabHBIX
3aBUCUMOCTEHN
bu6mmoreka [IOK
85 I1
OHATHE (yHKIIHH https://m.edsoo.ru/7f41ef06
86 I'padux pyHKIIIHN
N . bubmuorexa [JOK
87 CroiicTsa Qymkumii https://m.edsoo.ru/7f41f078
bu6mmoreka [JOK
88 Cgoit i
BOHCTBA (yHKIMi https://m.edsoo.ru/7f41f1fe
bu6mmoreka [IOK
89 Jlunei
uHeiias Qyniuns https://m.edsoo.ru/7f427282
bu6mmoreka [IOK
e
20 MHeliHas pyHKiA https://m.edsoo.ru/7f427412
o1 [Toctpoenue rpaduka TuHEHON bubnnoreka [JOK
byHKIIIT https://m.edsoo.ru/7f426d1e
9 [Toctpoenue rpaduka TuHETHON
byHKIIIT
93 I'padux pynkuum y =[x|
94 I'paduk pynkumn y =[x|
95 KonrtponbHas pabora no Teme bubnnorexka [JOK

"Koopaunats! u rpa¢puku. Oynkmmm”

https://m.edsoo.ru/7f41£f50a




/ Beepoccuiickast mpoBepovYHast
pabora

96 HroroBas koHTpoJIbHAS paboTa / 1 bubmmoreka [JOK
Bcepoccuiickas nmpoBepouHas pabota https://m.edsoo.ru/7f429c6¢
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

97 METOJIOB Kypca 7 Kiacca, 00001IeHne 1
3HAHUU
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

98 METOJIOB Kypca 7 Kilacca, 00001IeHne 1 bubmorexa HOK

. yp ’ https://m.edsoo.ru/7f429f32
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHATUH U
99 METOJIOB Kypca 7 Kiiacca, 00001eHne 1 bubmaorexa IJOK
. P ’ https://m.edsoo.ru/7f42a0e0
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHSATUH U

100 METOJIOB Kypca 7 Kiacca, 00001eHue 1
3HAaHUU
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

bu6mmoreka [IOK
101 METOIOB Kypca 7 Kjacca, 00001eHne 1
. https://m.edsoo.ru/7f42a27a
3HaHUU
[ToBTOpEHNE OCHOBHBIX IMMOHSATUH H
bu6mmoreka [JOK
102 METOJIOB Kypca 7 Kjacca, 00001eHne 1
N https://m.edsoo.ru/7f42a900
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




8 KUIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabnbsie IIpakruuyeckue A dp
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsl
1 KBagparHblii KOpeHb U3 YnCIa 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f42d452
bubnnorexa [HOK
2 [TonsiTHe 00 MppaIMOHAILHOM YHCIIC 1 1
https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbIe TPUOTUKECHUS |
HUPPALMOHATIBHBIX YNCET
4 JlecsiTHUHBIC TPUOTMIKCHHUS |
HPPAIIMOHATIBHBIX YHCET
5 JleficTBUTENIbHBIEC YUCIIA 1
CpaBHeHHE IEWCTBUTEIBHBIX YHCEI 1
CpaBHEHME IEWCTBUTENIBHBIX YHCEI 1
3 Apudmernueckuit KBaapaTHbIHN |
KOpEHb
9 VYpaBHeHue Buaa x> = a 1
10 CoiicTBa apumeTnyecKux | bubnuotexa [JOK
KBaJPaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
1 CgoiicTBa apuPpMETHIECKUX 1 bubnuorexa [JOK
KBaJPATHBIX KOPHEN https://m.edsoo.ru/7f42d862
[IpeobpazoBaHme YUCTOBBIX
12 BBIPAYKEHHI, COJIEPIKAIINX 1 bubmmorexa [TOK
P » CORCPAREE https://m.edsoo.ru/7f42dd26
KBaJpaTHBIC KOPHU
13 [Tpeobpa3oBaHue YHCTOBBIX 1 bubnmoreka [JOK




BBIPKCHHH, COJEPIKAIINX
KBaJpaTHbIC KOPHU

[Ipeobpa3oBaHue YHCIOBBIX

https://m.edsoo.ru/7f42ded4

14 BBIPAYKEHMI, COJIepIKAIUX bubmmorexa LIOK
https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHU
[Tpeobpa3oBaHUe YHCTOBBIX
15 BBIPAKCHUH, COAEPIKALLUX bubmorexa LIOK
https://m.edsoo.ru/7f42e262
KBaJpaTHbIE KOPHU
16 CremneHs C 1eJIbIM TTOKa3aTesieM bubmmorexa [OK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch 4Yucia.
Pa3mepnl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T AIEMEHTaPHBIX YACTHIL JI0 bubnuorexa [JOK
KOCMHYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUIUTENIBHOCTD MTPOLIECCOB B
OKpY’KarollleM MHUpE
18 CBoOIiCTBa CTETICHH C IIEJIBIM bubnuotexa [JOK
IoKasaTeyieM https://m.edsoo.ru/7f435648
19 CBolicTBa CTEIIEHH C IIEJIBIM bubmuorexa [JOK
oKa3arejieM https://m.edsoo.ru/7f435648
20 CBoiicTBa CTENEHH C LIEJIBIM bubnuorexa [JOK
MoKa3arejieM https://m.edsoo.ru/7f435648
21 CBolicTBa CTENEHHU C IIEJIBIM bubnnorexka [JOK
IOKa3aTeyieM https://m.edsoo.ru/7f43599a
2 CBoOIiCTBA CTETICHH C IICJIBIM bubnmoreka [JOK
IoKas3arejieM https://m.edsoo.ru/7f435ed6
23 KBanpatsblil TpéxuneH
24 KBanpaTHblii TpEXUIIeH




)5 Paznoxxenue kBapaTHOTO bubnnoreka [HOK
TPEXUIIEHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 Pasnoxenune kBagpaTHOro bubmmoreka [JOK
TpEXWICHA HA MHOXUATEIN https://m.edsoo.ru/7f42fd38
KonrponsHas pabora mo remam
27 "KBanparusle kopHu. CreneHu. bubmmorexa [IOK
. https://m.edsoo.ru/7f42ec80
KBanpatuslii TpexusneH"
28 Anrebpaunyeckas 1po0b bubmorera [JOK
https://m.edsoo.ru/7f430382
JlonycTuMeble 3Ha4eHUS
29 MePEMEHHBIX, BXO/ISIINX B
anredpanvecKe BbIPaKEHUs
JlomycTuMble 3HAUEHUS
30 MePEMEHHBIX, BXO/ISIINX B
anredpanvecKe BbIPaKEHUs
31 OCHOBHOE CBOMCTBO bu6mmoreka [IOK
anreOpandeckoi 1podu https://m.edsoo.ru/7f4308e6
. bubnuotexa [JOK
32 Coxpauerne apobeit https://m.edsoo.ru/7f430a8a
N bubmoreka [JOK
33 Coxpauerne apobeit https://m.edsoo.ru/7f430f44
. bubnmoreka [JOK
34 Coxpamerne apobeii https://m.edsoo.ru/7f430f44
35 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubmuoreka [JOK
U JIeJIeHne anredpandeckux apooei https://m.edsoo.ru/7f43128¢c
36 CiioxeHue, BBIYUTaHUE, YMHOKEHUE bubnuorexa [JOK
U JIeJIeHne anredpandeckux apooei https://m.edsoo.ru/7f4315¢0
37 CioxeHue, BBIYMTaHUE, YMHOKEHUE bu6mmoreka [IOK




U JICJICHHE alireOpandecKux Apooeit

CJ'IO)KGHI/IC, BbBIYUTAHUC, YMHOKCHUC

https://m.edsoo.ru/7f4318c2
bubmuoreka [JOK

38
U JICJICHHE alreOpandecKux Apooei https://m.edsoo.ru/7f431a20
[IpeoOpa3oBaHue BEIPAKECHHIA,
39 cop e >II<)a X aired Enqecxne bubmorexa LOK
Alepratl p https://m.edsoo.ru/7f43259c¢
npobu
[IpeoOpazoBaHue BBIpAXKEHUH,
40 coZepIKaINX alareopandecKue bubmorexa LIOK
Jlepal P https://m.edsoo.ru/7f432736
npobu
[IpeobOpazoBaHue BBIpAXKEHUH,
41 COJIeprKaIlUX alreopandecKue bubmmnorera [IOK
Jeprat p https://m.edsoo.ru/7f432736
npodu
4 KonTponbhas padota no teme bubnnorexa [HJOK
"Anrebpanueckas 1poos" https://m.edsoo.ru/7f431d36
bu6mmorexa [IOK
43 KBagparnoe ypaBHeHHE
BAIPATHOE ypaBHeHH https://m.edsoo.ru/7f42eela
44 HenonHoe kxBaapaTHOe ypaBHEHHE bubmmorera [TOK
AP yp https://m.edsoo.ru/7f42eela
45 HemnonHoe xBaapaTHOE ypaBHEHUE bubmmorera [TOK
P yp https://m.edsoo.ru/7f42eela
46 ®opMyita KOpHEH KBagPaTHOIO bubnnoreka [JOK
YpaBHEHHUS https://m.edsoo.ru/7f42f158
47 ®dopmyra KopHel KBaJpaTHOTO bubmuorexa [IOK
ypaBHEHUSA https://m.edsoo.ru/7f42f3f6
43 dopmysa KOpHEN KBaJpaTHOTO bubmuoreka [IOK
ypaBHEHHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa HOK

https://m.edsoo.ru/7f42fef0




bu6mmoreka [IOK

50 Teopema Buera
https://m.edsoo.ru/7f430076
51 Pemenne ypaBHeHUH, CBOASIINAXCS K bubnuoreka [IOK
KBaJpaTHbIM https://m.edsoo.ru/7f43c542
5 Pewienne ypaBHeHUH, CBOASIIUXCSA K bubmmoreka [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimme apoOHO- bubmumorexa [IOK
pauroHAIBHBIE YpABHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimue qpobHO- bubnuoreka [IOK
pauroHAJIBHBIE YpAaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pemenne TekcToOBBIX 3a/1a4 C bu6mmoreka [IOK
MIOMOILIBIO KBa/IPATHBIX YPABHEHUMN https://m.edsoo.ru/7f42f75¢
56 Penienue TeKCTOBBIX 3a/1a4 C bu6mmoreka [IOK
IMOMOIIBIO KBAJPaTHBIX YPAaBHEHUI https://m.edsoo.ru/7f42f8f6
57 KonTponbhas pabota no teme bubnuoreka [IOK
"KBanpaTHble ypaBHeHuUs" https://m.edsoo.ru/7f4301f2
JInHeliHOE ypaBHEHUE C 1BYMs
53 MePEMEHHBIMH, ero TpaduK,
MIpUMEPHI PELICHUS] YPAaBHEHU B
LETBIX YUCIIax
JInHeliHOe ypaBHEHUE C IBYMs
59 MePEeMEHHBIMH, €ro TpaduK,
MIPUMEPHI PELICHUS] YPAaBHEHU B
LEJBIX YUCIIax
JIuHeitHOE ypaBHEHUE C IBYMsI
60 MePEeMEHHBIMH, €ro TpaduK,

MIPUMEPHI pellIeHUs] YpaBHEHUH B
LIENBIX YUCIIAX




61

62

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUM € JBYMS IEPEMEHHBIMU

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUH ¢ ABYMS IEPEMEHHBIMHU

63

64

65

66

Pemenne cucreM IByX JIMHEHHBIX
YPAaBHEHUH C JBYMS IIEPEMEHHBIMU

IIpumepsl perieHns cuctem
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

[Tpumeps! pereHus cucTem
HEJIMHENHBIX YPABHEHUH C ABYMS
NIePEMEHHBIMU

I'paduueckas mHTEpIIpETAIIS
yYpaBHEHUS C ABYMsI IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUM C
JBYMSI IEPEMEHHBIMU

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

67

I'padnueckas uaTEpHIpeTaLIys
YpPaBHEHUS C IByMsI IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUM C
JBYMSI IEPEMEHHBIMHU

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

68

69

70

Pemrenue TeKCTOBBIX 3a7a4 C
ITOMOIIIBIO CUCTEM YPAaBHEHUI

Pemrenne TekCTOBBIX 3a1a4 ¢
ITOMOIIIBIO CUCTEM YPAaBHEHUI

Pemenne TekcTOBBIX 3a1a4 ¢
IIOMOLIBIO CUCTEM YPaBHEHHUU

71

YUucnoBbie HEPABEHCTBA U X
CBOMCTBA




YucaoBwie HCpaBCHCTBA U UX

72 .
CBOICTBa
73 HepaBeHncTBo ¢ 01HOM TTepeMEHHOM
74 JInHeHbIE HEPAaBEHCTBA C OJHOM bubnunoreka [HOK
IIEPEMEHHOM U UX peLICHUE https://m.edsoo.ru/7f42¢692
75 JIuHeiiHbIe HEPABEHCTBA C OJHOM bubnunoreka [HOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JInHeHbIE HEPAaBEHCTBA C OJHOM
MIEPEMEHHOMN U UX pEelICHUE
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM IIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f42cb88
73 CucreMpl TMHEVHBIX HEPABEHCTB C bubnnorexa [HJOK
OJIHOM MEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42cd2¢c
79 Cuctembl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PELIEHUE
N3o0pakenue pemeHus THHEHHOTO
bu6mmoreka [JOK
80 HEPaBEHCTBA U UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU MIPSIMOi
N3o06paxkeHune perieHus TMHEHHOTo
bu6mmoreka [JOK
81 HEpPABEHCTBA U UX CUCTEM HA
. . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU TIPSIMO#
KonTponbHas paboTa mo Temam
82 "HepasenctBa. CucreMbl
ypaBHeHUi"
bu6mmorexa [IOK
83 [Tonstue KIIMH
by https:/m.edsoo.ru/7f433c12
24 OO6nacTh onpenenaeHus] © MHOXKECTBO bubnuorexa [JOK

3HaYeHUH PYHKUIUU

https://m.edsoo.ru/7f433d84




85 Crnioco0bl 3a1anust GyHKITUN
86 I'padux pyHKIMU
%7 CaoiicTBa GyHKIIUH, UX
oroOpakeHHne Ha rpaduke
28 UreHue 1 NOCTpOCHHE TPAPHUKOB
byHKIMHA
29 [Tpumeps! rpadukoB GyHKINH,
OTPaXKAMOIIUX PeaThbHBIC MPOIIECCHI
@OyHKIUY, OMKUCHIBAIOIIUE MPSIMYIO U
90 OGYI;TE IPOIIO n(;lllianLHpre ’ bubmorexa HOK
PATHYIO TP pH https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX IpauKu
91 l'unep6omna
bu6mmoreka [IOK
92 r 0
HHeEpooTa https://m.edsoo.ru/7f4343¢2
bu6mmoreka [IOK
93 r =x2
paduic Qymicii y = x https://m.edsoo.ru/7f434572
OyHkun y =x%, y=x3,y=Vx,y =
94 |x|}'711{“ :(I)Hrfecxoey emeHi]/Ie ’ bubnmorexa LIOK
> Tpad p 5 htps://m.edsoo.ru/7f434d38
ypaBHEHUH U CHCTEM ypaBHEHUN
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJ0B KypcOB 7 U 8 KJIacCOB,
95 000011IeHIe 3HAHMIA / bubmmorexa [TOK
Hl . https://m.edsoo.ru/7f4371aa
Bcepoccuiickas npoBepouHas
pabora
Urorosas xkoHTposIbHAs paboTa /
96 Bcepoccutiickas mpoBepouHas bubmorexa HOK
P POBEP https://m.edsoo.ru/7f434ebd
pabora
97 [ToBTOpEHNE OCHOBHBIX MOHSITHI U




METOJIOB KypCcOB 7 U 8 KJIACCOB,
00001IeHre 3HaHU I

[ToBTOpEHNE OCHOBHBIX MOHSATHUN U

98 METOZIOB KypCOB 7 U 8 Ki1accoB 1 Bubanorexa LIOK
HOB YD . ’ https://m.edsoo.ru/7f43736¢
000011eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
99 METOJ0B KypcOB 7 U 8 KJIaCCOB 1 Bubanorexa LIOK
HOB YD . ’ https://m.edsoo.ru/7f437510
000011eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
100 METOI0B KypPCOB 7 U 8 KJIAaCCOB 1 bubanorexa LIOK
HOB VP . ’ https://m.edsoo.ru/7f4376b4
000011IeHEe 3HAHUI
[ToBTOpPEHNE OCHOBHBIX MOHITHH H
101 METOI0B KyPCOB 7 U 8 KJIaCCOB 1 bubanorexa LIOK
g P . ’ https://m.edsoo.ru/7f436b88
000011IeHrEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
102 METOIOB KYpCOB 7 M & Ki1accoB 1 Bubmmorexa [IOK
A P . ’ https://m.edsoo.ru/7f437858
000011IeHNE 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jara
H3Y4YeHH S

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

PamnmonansHabIe ynca,
MppalrOHaJIbHbIC YUCIIA, KOHEUHbIC U
OCCKOHEYHBIC IECATUYHBIC IPOOH

MHokecTBO NEHCTBUTECILHBIX YHCEI;
JIEUCTBUTEIBLHEIC YHCIa KaK
OECKOHEUYHBIE NECATUYHBIEC TPOOH

B3aumMHO 01HO3HaYHOE COOTBETCTBUE
MEXy MHOXKECTBOM J€HCTBUTEIBHBIX
YUCEI U MHOKECTBOM TOYEK
KOOPJIMHATHON IIPSAMOM

CpaBHeHUE IENCTBUTENBHBIX YUCEIL,
apupMeTHUECKUe eHCTBUSA C
JEHCTBUTEIIHBIMU YUCIIAMU

HpI/I6J'II/I)KéHHOC 3HA4YCHUC BCIIMYNHBI,
TOYHOCTb HpI/I6J'II/I)KCHI/I$I

OkpyriieHne yucen

Oxpyrienue yncen

10

[Ipukuaka v OlIeHKA pe3yJbTaTOB
BBIYUCIICHUN

IIpukuka u onieHKa pe3yJIbTaTOB
BBIYUCIICHUN

JInnelinoe ypaBHeHue. Pemenne

Bu6muorex [JOK




ypaBHEHUH, CBOJAIIMXCS K TUHEUHBIM

JInneiinoe ypaBHeHue. Pemenne

https://m.edsoo.ru/7f43bf66

11 . N
YPaBHEHHUH, CBOIAIIUXCA K JIUHEHHBIM
KBagparnoe ypaBHenue. Pemenue
. bubnunorexka [HOK
12 YpaBHEHUH, CBOJALLINXCS K &
https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
KBanpatHoe ypaBHeHue. Pemenue BuG OK
. n0JINOTEKA
13 YpaBHEHUH, CBOIALIUXCS K 1
https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
bubnuoreka [IOK
14 bukBaspaTHbie ypaBHEHUs 1
https://m.edsoo.ru/7f43c3d0
bubnuorexa [IOK
15 bukBapaTHble ypaBHEHUS 1
https://m.edsoo.ru/7f43c3d0
IIpumepsl pelieHns: ypaBHEHUI
16 TPEThEN U YETBEPTOM CTENEHEN
pa3oKeHUEM Ha MHOXKUTEIH
IIpumepsl pelieHns: ypaBHEHUI
17 TPEThEN U YETBEPTOH CTENEHEN
pa3I0KEHUEM Ha MHOXKHUTEIH
13 Penenne 1po6GHO-paIiOHATBHBIX bubnnorexka [JOK
yYpaBHEHUN https://m.edsoo.ru/7f43c9b6
19 Pemenne npoGHO-paliioHanbHBIX bubmuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Pemenne TekcTOBBIX 3a1a4
anreOpanyeckuM METOJI0M
)1 Pemenye TeKCTOBBIX 3a1a4
anreOpanyeckuM METOJI0M
22 Penrenuie TeKCTOBEIX 3amau




aJ'II‘G6paI/I‘ICCKI/IM METOAOM

KontponbHas pabora o Teme

23 " . i
VYpaBHEHHUs ¢ OHOM NIEPEMEHHON
24 YpaBHeHUE C 1ByMS IEPEMEHHBIMU U bubnunoreka [HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
)5 VYpaBHeHue ¢ 1ByMsI IEPEMEHHBIMU U bubnunoreka [HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JJUHEHHBIX YpaBHEHUM
C IByMs IEPEMEHHBIMU U €€ pEeLICHHUE
7 Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IByMsl IEPEMEHHBIMU U €€ pelIeHue
73 CucremMa 1ByX JIMHEHHBIX yPaBHeHI/Iﬁ
C IByMs IEPEMEHHBIMU U €€ pelICHUE
29 Cucrema 1ByX JTMHEHHBIX ypaBHEHUI
C IByMsI IEPEMEHHBIMU U €€ pelICHUE
Pemenne cucrem aB aBHCHUIA,
30 OJIHO U3 KOTOPBIX J'H/I}I]-IXGIZ'IIEOC, a ipyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d23a
— BTOPOH CTENEHU
Pemenue cucrem 1B aBHEHUN,
31 OJIHO U3 KOTOPBIX HH};{)(GI?;IIEOC, a apyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d55a
— BTOPOH CTENEeHU
Pemenue cucrem 1ByX ypaBHEHMI,
32 OJIHO U3 KOTOPBIX JIMHENHOE, a Ipyroe
— BTOpPOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHHIH,
33 OJIHO M3 KOTOPBIX JIMHEMHOE, a Apyroe
— BTOpPOM CTENIEHU
34 ['paduaeckas maTEepIpeTaIIHs




CUCTEMbI ypaBHEHUI C IBYyMsI
epeMEHHBIMU

Penrenne TekCTOBBIX 3aJa4

35
anreOpanvdecKuM criocodbom
36 Pemenue TekcTOBBIX 3a/1a4
anreOpanyecKuM crnocobom
37 KonTponbhas pabota no Teme
"CucreMsl ypaBHEHUI"
18 YuciioBble HEPABEHCTBA U UX
CBOMCTBa
39 YucnoBble HEPABEHCTBA U UX bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIvHeiHbIe HEpaBEHCTBA C OHOM bubnnoreka [JOK
MIEPEMEHHOM U UX PEILCHUE https://m.edsoo.ru/7f43af08
41 JIuneliHbIC HEPABEHCTBA C OJJHON bubnnoreka [JOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
4 Jlunelinbie HEPaBEHCTBA C OJTHOM bu6mmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucTembl TUHENHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U UX PELICHUE
m CucTembl TMHENHBIX HEPABEHCTB C
OJHOM EPEMEHHON U UX PELLICHUE
45 CucTembl TMHENHBIX HEPABEHCTB C
OJHOI MEPEMEHHON U X PEUICHUE
46 KBanpaTHble HEpaBEHCTBA U UX bubmuoreka [IOK
peleHue https://m.edsoo.ru/7f43b098
47 KBaapaTHble HEPABEHCTBA U UX bubnnorexa [JOK

pelieHue

https://m.edsoo.ru/7f43b21e




KBa,I[paTHBIC HCpaBCHCTBA U UX

bu6mmoreka [IOK

48 pelienue https://m.edsoo.ru/7f43b5a2
49 KBaznpaTHble HEpaBEHCTBA U UX
pelieHne
50 KBaznpaTHble HEpaBeHCTBA U UX
pelieHne
I'padmyeckas nuaTEpIpEeTaUs
51 ngg)BeHCTB u CHCTEMI;{ep:BeHCTB c bubmmorexa LHOK
https://m.edsoo.ru/7f43b098
JBYMsI IEpEMEHHBIMU
['paduueckas uHTEpIIpETALIUSL
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JIBYMsI IEPEMEHHBIMU
53 KonTtponpsHast pabora o Teme
"HepaBencraa"
54 KBanpatuunas ¢pynkuus, e€ rpaduk u bub6nuoreka [IOK
CBOICTBA https://m.edsoo.ru/7f4396¢6
55 KBanpatnunas QyHkius, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpatuunas ¢pynkuus, e€ rpaduk u bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [TapaGosna, KOOpPAMHATHI BEPIIMHbI bubmuoreka [IOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f439eb4
53 [Tapa6ona, KOOpAUHATHI BEPIIMHEI bubnnoreka [JOK
napaboIIbl, 0Cb CHMMETPHUH 11apadoIbl https://m.edsoo.ru/7f43a03a
59 [TapaGosa, KOOpPAMHATHI BEPIIMHbI bubnnoreka [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f43alac
60 [TapaGosna, KOOpPAMHATHI BEPIIMHbI bubnuorexa [IOK

napaboJIbl, OCh CHMMETPHUH TTapadoJIbI

https://m.edsoo.ru/7f43a31e




[TapaGosna, KOOPAUHATHI BEPIIMHbI

bu6mmoreka [IOK

01 napaboIIbl, 0Cb CHMMETPHH 1apadoIbl https://m.edsoo.ru/7f43a526
& [Tapabosna, KOOpAUHATHI BEPILNHBI
napaboIIbl, 0Cb CHMMETPHUH 11apadoJIbl
63 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
65 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
66 I'paduku pynknmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x|
67 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
63 I'paduxu pynxmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KonTponbHas pabora no teme bubnuoreka [IOK
"OyaKIMn" https://m.edsoo.ru/7f43ab84
70 [ToasTHE YKCITIOBOM bu6mmoreka [JOK
MOCJIEI0BATEIILHOCTH https://m.edsoo.ru/7f43e6¢6
3agaHue MociIe0BaTEIbHOCTH
71 peKyppeHTHOI popmyIoif u bubmmorexa LIOK
. https://m.edsoo.ru/7f43ebda
dbopmynoii n-ro uieHa
7 ApudmeTrnueckasi U reoMeTpuyecKas bubnnorexka [JOK
Hporpeccuu https://m.edsoo.ru/7f43ed7e
7 Apudmernueckas 1 reoMeTpuIecKas bubnuorexa [IOK
porpeccuu https://m.edsoo.ru/7f43f3b4
74 DopMyIbl N-TO YiICHA bubnuoreka [IOK




75

76

7

apupMeTUUECKON U TEOMETPUUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YIEHOB

@DopMysIbl N-TO YJIeHa
apupMETUUECKON U TEOMETPUUECKON
MIPOTrPecCcuii, CyMMBbI MIEPBBIX N
YWIEHOB

@opMyIbl N-TO YJIeHA
apuQMeTUYECKO U TreOMeTPUUECKOI
MIPOTPECCUil, CyMMBI MIEPBBIX N
YJICHOB

@opMyIbl N-TO YWICHA
apu(MeTHUECKON U reOMeTPUIECKON
IIPOrPeCCUil, CyMMBI IIEPBBIX N
YJICHOB

https://m.edsoo.ru/7f43f58a

bu6mmoreka [IOK
https://m.edsoo.ru/7f43ef2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f0c6

bu6mmoreka [IOK
https://m.edsoo.ru/7f43{72e

78

@opMyIbI N-TO YIECHA
apupMeTUIECKON U TEOMETPUUECKON
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f8a0

79

N3obpaxeHue 4wieHOB
apuMeTUIECKON U TEOMETPUUECKON
MpOrpeccuii TouKkaMmu Ha
KOOPJAMHATHOM TMJIOCKOCTH

80

N3o00pakenne 4ieHOB
apupMeTUIECKON U TEOMETPUUECKON
MPOTPECCHil TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH

81

JIMHEWHEBIN 1 SKCIOHEHITHATbHBIN
poct




82

CroxHbI€ NPOLIEHTHI

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

83

Cro’xHbI€ IPOLIEHTHI

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

84

85

86

87

88

KontponbHas pabora o Teme

"YucII0BBIE TOCIEA0BATEIHHOCTH'

[ToBTOpEeHME, 0000IICHUE U
cHCTeMaTH3anus 3HaHuH. 3aInch,
CpaBHEHUE, JEUCTBUS C
JIeCTBUTEILHBIMU YUCIIAMU,
YUCJIOBas mpsimast

[ToBTOpEHME, 0000IICHUE U
cucreMarn3anus 3HaHui. [IponeHTsl,
OTHONICHHUS, TTPOTIOPITUN

[ToBTOpeHue, 06001IeHUE U
cUcTeMaTH3aIlHs 3HaHUH.
OxpyrieHue, IpUOIHKEHUE, OIICHKA

[ToBTOpenue, o6obIIeHNE 1
cucTemaru3anus 3HaHui. Pemenue
TEKCTOBBIX 3371a4 apHU(PMETHUECCKUM
CII0cOO0M

bu6mmoreka [IOK
https://m.edsoo.ru/7f4404{8

bu6mmoreka [IOK
https://m.edsoo.ru/7f443b12

&9

[ToBTOpenwue, 0600IIEHNE 1
cucTeMaru3anusa 3Hanui. Pemenme
TEKCTOBBIX 3371a4 apUPMETHUESCKUM
CII0co00M

bu6mmorekxa [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenwue, 0600IIEHNE 1
cucTeMaru3anusa 3HaHni. Pemenme
TEKCTOBBIX 33J1a4 apuPMETHICCKUM
CII0COO0M

bu6mmorexa [IOK
https://m.edsoo.ru/7f443fea




[ToBTOpEeHME, 0000IICHUE U
cucTeMaTu3alys 3HaHuH.

bu6mmoreka [IOK

o1 [IpeobpazoBanue anredpandeckux https://m.edsoo.ru/7f4441ca
BBIPQXCHHM, TOMMYCTHMbIE 3HAYCHHUS
[ToBTOpEeHME, 0000IICHUE U

9 CHCTEMAaTH3alLMsl 3HAaHUH. bubmuorexa [JOK
[IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f444364
BBIPAXXCHHM, TOMMYCTHMbIC 3HAYCHHUS
IToBTOpEHME, 0000IICHUE 1

93 CHCTEMAaTU3alMsl 3HaHUH. bubmuorexa [JOK
[IpeoOpazoBanue anredbpanyecKux https://m.edsoo.ru/7f4446f2
BBIPXCHHM, TOMMYCTHMbIC 3HAYCHHUS
IToBTOpEHME, 0000IICHUE U

04 CHUCTEeMaTH3als 3HaHU. bu6mmoreka [IOK
[Tpeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f444a94
BBIPAXEHH, TOMYCTHUMbIE 3HAYCHUS
[ToBTOpenue, o6obIIeHNE 1

05 cucremarusanus 3HaHuil. OyHkuuu: bubnuotexa [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f444¢c56
byHKIMI
[ToBTOpenue, o6obIIEHNE 1
cucreMarusanus 3HaHui. OyHKIUK: bubnnorexka [JOK

96 .
IIOCTPOEHUE, CBOMCTBA U3YYECHHBIX https://m.edsoo.ru/7f444f44
byHKIII
[ToBTOpenwue, 0600IIEHNE 1

97 cuctemaTusanus 3Hanuil. OyHkuuu: bubnuorexa [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f44516a
byHKIII

98 [ToBTOpEeHmE, 0000IICHUE 1 bu6mmoreka [IOK




cucrtemaTusanus 3Hanuil. OyHKIHUM:
IIOCTPOEHNE, CBOMCTBA U3yYEHHBIX
byHKIII

[ToBTOpEHME, 0000IICHUE U
CHCTEMAaTU3alMs 3HAHUH.

https://m.edsoo.ru/7f4452e6

bu6mmoreka [IOK

%9 I'padpuaeckoe pernieHue ypaBHEHUN 1 ! https://m.edsoo.ru/7f445516
WX CHCTEM
IToBTOpEHHME, 0000IICHUE 1

100 CUCTEeMaTH3aIlMs 3HAaHHUH. |
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UX CUCTEM

101 Hroroas xouTpoasHas pabora 1
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3HAHHUN

OBIIEE KOJIMYECTBO YACOB I10 102
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBLHOU ITPOI'PAMMBbBI

7 KIIACC
Kon "
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJibTara
1 YHucna 1 BIYUCIICHUS
11 BoimonnsaTe,  coderas  yCTHbIE W IHCbMEHHBIE  MPUEMBI,
apudmeTnueckue AeUCTBUS C PAIMOHAIBHBIMH YUCIIAMU
HaxomuTh ~ 3Ha4YeHHWs]  YMCIOBBIX  BBIPAXKCHHH,  MPUMEHSTh
1.2 pa3zHooOpa3Hble COCOOBI M MPUEMBI BBIUMCICHHS 3HAUEHUH JAPOOHBIX
BBIPXKEHUI, CO/IepKaIUX OOBIKHOBEHHBIE U JECSITUYHBIE JPOOH
Ilepexoauts oOT oaHON (GoOpMBI 3amuUch 4YUCEl K Apyrou
13 (mpeoOpa3oBbIBaTh  JAECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYI0O B JECSITHYHYIO, B YaCTHOCTH, B OECKOHEUYHYIO
JECSITUUHYIO IPOOB)
1.4 CpaBHUBATh U YIOPSAIOYNBATH PALIMOHAIILHBIE YUCIIA
1.5 OxpyrisTh yucia
BrInonHAT, NPUKHUIKY W OLIEHKY pe3yJibTaTa BBIYUCICHHUH, OICHKY
1.6 3HAQYEHWM YMCIIOBBIX BBIPDAKECHMI. DBBINONHATE  neWCTBUA €O
CTENEHSIMU C HaTypaJbHBIMHU TTOKa3aTeIISIMU
17 [IpuMeHATh mNpU3HAKUA JEIUMOCTH, PA3JI0KEHHE HAa MHOXHUTEIN
HaTypaJIbHBIX YHUCEIT
Pemlath  mpakTUKO-OpUEHTUPOBAHHBIE  3aJlayd, CBA3aHHbIE C
OTHOLLIEHHUEM BEJINYMH, MPONOPIUOHAIBHOCTHIO BEJIMYMH,
1.8 MPOLIEHTaMH, MHTEPIPETUPOBATh pPE3yJabTaThl pELIEHUs 3a4ad C
y4ETOM OTpaHWYCHUH, CBSI3aHHBIX CO CBOMCTBAMHU PacCMAaTPHUBAEMBIX
00BEKTOB
2 Anrebpanyeckue BhIpaXKEHUS
21 Hcnonb3oBarh anredOpanvyeckyr0 TEPMHHOJIOTHIO M CUMBOIIHUKY,
MIPUMEHSITH €€ B IIPOIIECCE OCBOCHHS YIeOHOTO MaTepuaia
29 Haxomute 3HavueHWss OyKBEHHBIX BBIPOKEHUW TIPU  3aJaHHBIX
3HAYCHHSIX MTePEMEHHBIX
23 BreimonHATe TipeoOpazoBaHUsl IIEIOTO  BBIPAKEHHUS B MHOTOWIEH
MIPUBEICHUEM TTOJO00HBIX CIIaraéMbIX, PACKPBITHEM CKOOOK
24 BbInonHATE YMHOKEHHE OJHOWJIEHAa Ha MHOTOYJIEH MU MHOTOYJIeHa Ha

MHOTOWJIEH, NPUMEHATh (OpMyJbl KBaapaTra CyMMBI M KBajpara




pasHoCTH

OCYH.[CCTBJ'ISITB Pa3I10XKEHUE MHOTOYJICHOB HA MHOXHUTEIIN C IIOMOIIBIO

2.5 BBIHECEHHSI 32 CKOOKH OOIIEr0 MHOXHTES, TPYINITUPOBKU CIaraeMbIX,
npUMeHEHHsT (HOPMYIT COKPALIEHHOTO YMHOKECHUS

26 [IpumMensaTh npeoOpa3oBaHKsi MHOTOYICHOB AJISl PELICHUs Pa3JIMYHbIX
3aJa4 U3 MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 peaJIbHOM IIPAKTUKU

27 Hcnons30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMHU I1OKa3aTEIIIMU
11 IpeoOpa30BaHuUsl BBIPAKEHUN

3 YpaBHEHHUs U HEpABEHCTBA

Pemate nuHEHHBIE ypaBHEHUS C OJHOM TNEPEMEHHOW, TPUMEHSS

3.1 IpaBmiIa MEPEX0/a OT MCXOJHOTO YPABHEHHUS K PaBHOCHUILHOMY €MY.
[IpoBepsTh, SABISIETCA JIU YUCIIO KOPHEM ypaBHEHUS

39 [IpumensaTs rpaduueckue MeTOAbl MPU  PELICHUM JIMHEHHBIX
YPaBHEHUH U UX CUCTEM

33 [TonOuparh npuMepsl Hap YUCe, SIBISIFOIIMXCS PELIEHUEM JIMHEHHOTO
YpPaBHEHHUS C IByMsI [IE€PEMEHHBIMU
CTtpouTh B KOOpAMHATHOHN TIOCKOCTH IpadUK JTMHEHHOTO YpaBHEHHS C

34 IBYMSI TEPEMEHHBIMH; MOJIB3YICh TPAQHUKOM, MPHUBOAHUTH MPHUMEPHI
pelIeHns ypaBHEHUS

35 Pemiate cucteMsl 1ByX JTMHEHHBIX YPAaBHEHUH C ABYMS IIEpEMEHHbBIMH,
B TOM 4HCIIE TpapUuecKu
CocTaBndTh U pemarh JUHEHHOE ypaBHEHUE WIH CUCTEMY JIMHEHHBIX

3.6 YPaBHEHHUH 110 yCIOBHIO 3a/1a4, MHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l MOJIY4ECHHbIN pe3ynbTar

4 Koopaunats! u rpaduku. @yHKIun
N3o0paxkaTh Ha KOOPAWHATHON NPSIMOM TOYKHU, COOTBETCTBYIOIIHE

4.1 3aJlaHHBIM KOOpJAMHATaM, JIy4M, OTpPE3KH, HHTEpPBaJbl, 3alHMCHIBATh
YHCIIOBBIE TPOMEKYTKH Ha alNredpandeckoM s3bIKe

49 OTrmedaTe B KOOpPAMHATHOM IUIOCKOCTM TOYKH IO 33JaHHBIM
KOOpJAUHATam

473 Crpoutsb rpaduku tuHeHHbIX GyHKkunid. CTpouts rpadux QyHKIMH Y
= x|
OnuceiBaTh ¢ MOMOIIBI0 (YHKIUI HM3BECTHBIE 3aBUCUMOCTU MEXITY

4.4 BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSHUE, IIEHY, KOJUYECTBO,
CTOMMOCTb, TPOU3BOJIUTENILHOCTD, BpeMsi, 00bEM paboThI

4.5 HaxoauTh 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa
[lonumats rpaduyeckuii cnoco® TpeACTaBICHUS U aHAIM3a

4.6 nHpopMaluY, U3BIEKaTh W HUHTEPIPETUPOBATh HH(OpPMALMIO U3

rpaUKOB peaIbHBIX MTPOLIECCOB U 3aBUCUMOCTEI




8 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

Yucia 1 BEIUUCIIEHUS

1.1

Hcnons3oBarh  HayaJbHbIE  NPEICTABICHUS O  MHOXKECTBE
JNEHCTBUTEIIBHBIX YUCEI I CPABHEHUS, OKPYIJVICHUs] U BBIYUCIICHUH,
n300pakaTh JEHCTBUTENBHBIC YHUCIA TOYKAMH Ha KOOPJMHATHOU
IpsAMON

1.2

1.3

[IpuMeHaATh TOHATHE  apU(PMETHYECKOTO  KBAJIpPaTHOTO  KOPHS,
HaxOJUTh KBaJIpaTHbIE KOPHM, HCHOJB3YysSd TMPU HEOOXOIUMOCTH
KaJIbKYJIATOP, BBIIOIHATH IPEOOPa30BaHUs BBIPAKCHHH, COAEPIKAIINX
KBaJpaTHbIE KOPHU, UCIOJIb3Yysl CBOWCTBA KOPHEU

Hcmonp30BaTh 3amucd  OOJIBIIMX M MAJbIX YHCEI C IIOMOIIBIO
JECATUYHBIX Ipo0ei u cTeneHei uncna 10

Anrebpanyeckue BbIpaXKEHUS

2.1

HpI/IMeHSITb IOHATHEC CTCIICHHM C NICJIbIM II0Ka3aTCJICM, BBbIIIOJIIHATH
npeo6pa30BaHI/m BBIpa)KeHHfI, coAcpiKalmux CTCIICHU C ICJIbIM
II0Ka3aTClIEM

22

BreinmonHATe  TOXAECTBEHHBIE  MPeoOpa3oBaHMs  PAllMOHAIBHBIX
BBIP@KCHHII HA OCHOBE MpPAaBUJ JACHUCTBHI HAJ MHOTOYICHAMH U
anredpandeckuMu Apo0sMu

2.3

24

3.1

PacknanpiBaTe KBagpaTHBIA TPEXUIIEH HA MHOKHUTEIN

[IpumMensaTh MpeoOpa3oBaHUsl BBIPAKEHUN A PEICHHs Pa3IMnYHbIX
3aJa4 U3 MaTeMaTHKH, CMEKHBIX MPEIMETOB, U3 pealIbHOM MPAKTUKU

ypaBHeHI/IH " HCPABCHCTBA

Pemlate nMHENMHBIE, KBagpaTHbIE YpPAaBHEHHS W PallMOHAIBHBIC
YpaBHEHUS, CBOAAIIMECS K HUM, CUCTEMBI JBYX YPABHEHUU C ABYMs
[IEpEMEHHBIMU

3.2

[IpoBomuTh mpocCTEWIINE WCCIECIOBAaHUS YpPAaBHEHUN U  CHUCTEM
YpaBHEHMH, B TOM 4YHCIE C MPUMEHEHHEM TIpapUUecKHX
Mpe/icTaBlIeHU (ycTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIH CHCTEMa
YPaBHEHHMH pelIeHUs, €CIIM UMEET, TO CKOJIbKO, U TIpouee)

33

[lepexomute OT cloBecHOM  (HOPMYTUPOBKM 3amadyd K €€
anredpanvyeckoil MOJIENH C TMOMOIIBIO COCTABJICHUS YpPaBHEHHS WIIU
CHUCTEMBI Yp aBHeHHﬁ, HHTCPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 33aJ]a4M IOJYyYEHHBIN pe3yabTar

34

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB /Il CPABHEHUS, OLEHKH,
pelaTh JIMHEHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOW U UX CHUCTEMBI,




naBaTh  rpaduuecKkyr0  WUTFOCTPAllMI0O  MHOXECTBA  PELICHUN
HEpaBEHCTBA, CUCTEMbl HEPABEHCTB

OyHKIUU

4.1

4.2

[lonumarh ¥ HCHONB30BaTh (DYHKUIMOHAIBHBIE MOHATHUS M SI3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYCHHsI), OMPEACIATh 3HAUCHUE
(YHKIIMU TIO 3HAYCHHUIO apryMEHTa, OINpPENeysaTh CBOMCTBA (YHKIUH
o e€ rpaduky
Ctpouts rpaduku 371eMeHTapHbIX PYHKINNA BUIA:

y=k/x

y

kix
, ¥y =Xy = x% y = [X|, onmuCchIBaTh CBOWCTBA YMCIOBOW (DyHKIMH 1O €€

rpaguxy

9 KVIACC

Kox
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1

Yucna 1 BEIUMCIIEHUS

1.1

1.2

1.3

CpaBHI/IBaTB U yHnopsAao4nBaTb pPALUMOHAJIBHBIC W HUPpPAONOHAJIBHBIC
qucia

BrInonHsITh apI/I(I)MCTI/I‘-ICCKI/IC JEHUCTBHSA C palluOHAJIbBHBIMHA YUCJIAMU,
COUCTast YCTHBIC U NMHUCbMCHHBIC HpI/IéMLI, BBITIOJIHATE BBIYMCICHUA C
HppalluOHAJIIbHBIMU YN CJIAMHU

Haxonute 3HaueHusl cTeneHeld ¢ UENbIMU IOKA3aTelIMU M KOPHEW,
BBIUMCIIATH 3HAYECHUS YUCIIOBBIX BBIPAKECHUN

1.4

OKpyrisiTh 1€HCTBUTENbHBIE YHCIIA, BBIMOIHIATh MPUKUJIKY pe3yJIbTaTa
BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAXKEHUN

ypaBHeHI/IH 1 HCPABCHCTBA

2.1

Pemrate  naMHENHBIE W KBaApaTHBIE YpPaBHEHWs, YpaBHEHUS,
CBOJISIIIMECS K HUM, MpocTeine IpoOHO-palliOHaIbHbIE YPAaBHEHUS

2.2

2.3

Pemrate cucteMpl 1ByX JIMHEWHBIX YPAaBHEHUM C IBYMs NIEPEMEHHBIMHU
U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SBIISIETCS
JIMHEWHBIM

Pemate TEKCTOBBIEC 3ajadM anre6pa1/1quKI/IM CIIOCOOOM C IIOMOIIBIO
COCTaBJICHHUA YpPAaBHCHHA HIIM CUCTEMbI JBYX ypaBHeHPIfI C ABYM:




NEPpCMCHHBIMU

24

2.5

2.6

2.7

[IpoBoauTh mpocTeWlInEe HCCIEIOBAaHUS YpPAaBHEHUI U  CHUCTEM
ypaBHEHHWH, B TOM 4YHCJIE€ C TPUMEHEHHEM rpaduuecKux
IIpeICTaBICHUM (HallpuMep, yCTaHaBIUBaTh, UMEET JIM YPAaBHEHUE UIIU
CUCTEMA YPaBHEHUH PELIEHUSs], €CIIU UMEET, TO CKOJIBKO)

PemraTe JIMHEHHBIE HEPaBCHCTBA, KBaApPaTHEBIC HCpaBCHCTBA,
I/I306pa)KaTb PEHICHUEC HEPABCHCTB Ha YHCJI0BOM pr[MOﬁ, 3aIIMChIBaThb
peICHUC C TIOMOIIBIO CUMBOJIOB

Pemate cucTeMBl JIMHEHHBIX HCpaBCHCTB, CHCTCMbl HEPABCHCTB,
BKIIIOHAIOIUME KBaApaTHOC HEPABCHCTBO, H306pa)I(aTB pE€IICHUC
CUCTEMBblI HCPABCHCTB Ha YHUCI0BOM pr[MOﬁ, 3aIMCbIBaTh PCUICHUEC C
IIOMOIIBXO CMMBOJIOB

Hcnonp3oBarh HCPABCHCTBA IIpU PCIICHUHN PA3JIMYHBIX 3a1a4

3.1

3.2

33

OyHKIUU

Pacno3naBate  QyHKIMM ~ u3ydyeHHbIX  BUAOB.  Iloka3biBaTh
CXEMaTHYECKH PacloIoKeHNEe Ha KOOPAMHATHOM MIIOCKOCTH Irpad)KoB
¢dbyakui Buna: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT
3Ha4eHUH K0d()(HUIIMEHTOB, OMMCHIBATH CBOWCTBA (PYHKITHIA
[loka3piBaTh CXEMAaTUYECKH pPAClOJIOKEHHE Ha  KOOPIUHATHOU
IJIOCKOCTH TpadukoB GyHKUMA BuAa y = VX, y = [X| U omHCHIBaTh
cBoiicTBa (pyHKUIMI

Crpoutb ¥ M300paxkaTh CXEMaTHYECKH TIpadUKu KBaJPaTHUHBIX

(GyHKUIMH, ONMUCHIBATH CBOWCTBA KBAJpPAaTHUHBIX (QYHKUMH MO HX
rpadukam

3.4

PacnioznaBath KBajgpaTuyHylo QYHKIUIO MO (Qopmyie, HNPUBOIUTH
MpUMEpPbl KBAaJPAaTUYHBIX (YHKIUM M3 peasbHOM JKWU3HM, (PU3MKH,
T€OMETPUH

4.1

Apudmerrueckas v reoMeTpUYecKas Iporpeccuu

Pacnio3HaBaTh apupMETHUYECKYIO0 U T€OMETPHUUECKYIO NTPOrPECCUU TpU
pa3HbIX cIIoco0ax 3aaHus

4.2

BbINONMHATE BBIYMCIEHUS C MCIOJNb30BaHUEM (GOpPMYN n-TO YiEHa
apu(pMeTHYECKOW U TeOMEeTPUYECKON MPOrpeccHil, CyMMBbI MEPBBIX N
YJIEHOB

43

4.4

N3o0paxkaTs 4iieHbl MOCAEA0BATEIbHOCTH TOYKAMU Ha KOOPIWHATHOMN
IIOCKOCTH

Pemarp 3amaun, cBsI3aHHBIE C YHMCIOBBIMHU I1OCJIEIOBATEIBHOCTSIMH, B
TOM 4HCI€ 3aJadyd U3 pPEaJbHOW JKM3HM (C HCIOJIb30BAaHUEM
KaJIbKYJSITOpa, HU(POBBIX TEXHOJIOTUH)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Yucna v BBIYUCIICHUS
JpoOu OOBIKHOBEHHBIE U JECATUYHBIE, NEPEX0] OT OAHOM (OPMBI 3aIUCH
1.1 npobeit xk apyroi. IloHsTHE palMOHANBHOTO 4YHCIA, 3allCh, CPaBHEHUE,
YIOPSAA0YMBAHUE PALIUOHATIBHBIX YHCEI
1o Apudmernueckne IeMCTBUS ¢ pallMOHANIBHBIMU YnciaMu. Pemenue 3anau u3
' peasibHOM MPAaKTUKU HA 4acTH, Ha IpOOH
13 CreneHb C HaTypaJbHBIM IIOKa3aTeJeM: OIpeleleHne, MnpeoOpa3oBaHUE
' BBIpa)KEHUI1 Ha OCHOBE OIPENIEICHNUs, 3aUCh OOJIBLINX YUCEl
14 [TpoueHTsl, 3amuch NPOLEHTOB B BHJIE ApoOU U poOU B BUIE MPOLIEHTOB.
' Tpu OCHOBHBIE 3a/1a4y HA IPOLIEHTHI, PEILICHUE 331a4 U3 PEAIbHOM NIPAaKTUKH
s IIpuMeHeHHEe TPU3HAKOB  JEIMMOCTH, PAa3JIOKEHHE Ha  MHOXKHUTEIH
' HaTypaJIbHbIX YUCEl
L6 PeanbHble  3aBUCMMOCTH, B TOM 4ucie TmpsMas M oOpaTHast
' IIPONOPLUOHAIIBHOCTH
2 Anrebpanueckue BbIpaXKEHUS
-1 IIepeMeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAXKEHMS C IepeMeHHOU. JlomycTumblie
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBiaeHre 3aBUCUMOCTH MEXJy BEIMYMHAMH B BUAE (OPMYIIHI.
' Breruucnenns no gpopmynam
53 [IpeoOpazoBanne  OYKBEHHBIX  BBIDQKEHHUH, TOXJAECTBEHHO  pPaBHbIE
' BBIPAXKCHUS
24 CBolicTBa CTENIEHU C HATYPaJIbHBIM I10Ka3aTeIEM
Y OpHowieHbl U MHOrouneHsl. CreneHb MHorowieHa. Clio)kKeHHE, BBIUUTAHUE,
' YMHOXEHHE MHOTOWJIEHOB
Y ®opMybl COKpPAIIEHHOTO YMHOKEHHS: KBAJApaT CyMMBbl U KBaJpaT pa3HOCTH.
' dopmyna pa3HOCTH KBaApaToB. Pa3noxkeHne MHOTOYJIEHOB HA MHOKUTEH
3 YpaBHeHust




VYpaBHeHHe, KOpPEHb YypaBHEHHUs, IMpaBWia NpeoOpa3oBaHUs YypaBHEHUS,

> PaBHOCUJIBHOCTb YpaBHEHUU
32 JluHeitHoe ypaBHEHHME C OJHOW MEPEMEHHOW, YMUCIIO KOPHEH JIMHEHHOTO
' YpaBHEHUS, PEUICHUE JIMHEUHBIX YPaBHEHUI
13 CocraBieHHEe ypaBHEHUI IO YCIIOBUIO 33/aud. PelleHue TEKCTOBBIX 3a4ay C
' MIOMOILBI0 YPABHEHUI
34 JluneliHoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €T0 Tpaduk
Cucrema JByX JMHEWHBIX YpaBHEHMH C JAByMs IEepeMEeHHbIMU. PerieHue
35 CHCTEM ypaBHEHUH CHOCOOOM IMOJCTaHOBKU. [IpuMepbl permeHus: TeKCTOBBIX
3a/1a4 C MOMOUIBIO CUCTEM YpPaBHEHUU
4 Koopaunate! u rpaduku. OyHkuun
4.1 Koopannara To4ky Ha npsmMoit
42 UYuciioBble IpOMEXYTKU. PaccTosiHue Mexay AByMs TOYKAMH KOOPAMHATHOU
' psAMOit
43 [TpsmoyronbHas cuctema kKoopauHat, ocu Ox u Oy. Abcuucca U opAUHATa
' TOYKH Ha KOOPJAUHATHOM INIOCKOCTH
44 [Tpumepsr TpadukoB, 3amaHHBIX GopMmyrnamMu. UteHune rpaduKoB peasbHBIX
' 3aBUCUMOCTEMN
4.5 [Tonstue pynkuuu. I'papuk pynxnuu. CroiicTBa GpyHKUINN
4.6 Jluneitnas @ynkuus, e€ rpaguk. I'papuk pyHKIuM y = [X|
47 I'paduueckoe pelieHue JUHEHHBIX YpaBHEHUH M CHUCTEM JIMHEHWHBIX
' YPaBHEHUNU
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 UYucna ¥ BBIYUCIICHUS
- KBagparubiii kopeHb u3 uucna. IloHsTHe 00 HppalMOHAIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS HPPALUOHAIIBHBIX YHCEN
CpoiicTBa apu@MeTHYECKUX KBaAPATHBIX KOPHEM M HX NpUMEHEHUEe K
1.2 peoOpa30BaHUIO YHUCIIOBBIX BBIPAKEHUN U BBIYMCICHUSAM. JleficTBUTENbHbIE
qucna
1.3 Crenens C menbIM TIoKaszareneM u e€ cBoiicTBa. CTaHmapTHas 3alKCh YHCIia




Anrebpanueckue BbIpaKeHUs

2.1 KBanparHblii TpEXUIIEH, pa3J10KEHUE KBAIPATHOIO TPEXWIEHA HA MHOKUTEIIN
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO aJireOpanveckon qpoou
2.3 CrnoxeHue, BBIYUTAaHUE, YMHOXKECHHE, JICTICHUE alnre0pandeckux Ipoodei
24 PannonanbHble BbIpayKEHUS U X IIpeoOpa3oBaHue
3 YpaBHEeHUs 1 HEPABEHCTBA
31 KBagpatHoe ypaBHeHMe, ¢opMyna KOpHEH KBaJIpaTHOIO YpaBHEHMSL.
' Teopema Buera
32 Pemenue ypaBHeHM, CBOIAIIMXCA K TUHEWHBIM U KBAIPATHBIM
33 [Ipocreiimune qpoOHO-paLOHAIbHBIE YPaBHEHUS
I'paduueckas uHTEpHpETaNisl YPaBHEHUN C ABYMSI IEPEMEHHBIMH U CHCTEM
34 JIMHENHBIX ypaBHEHUH ¢ IByMs NepeMeHHbIMU. [Ipumepsl pemenus cucrem
HEJIMHEHHBIX YPABHEHUH C ABYMs [IEPEMEHHBIMU
3.5 Pemrenune TekCcTOBBIX 33124 areOpandeckKuM crocooom
3.6 YucnoBbie HEpABEHCTBA M MX CBOMCTBA
3.7 HepaBeHncTBo ¢ 01HOM TTepeMEeHHOM
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
3.9 JIuHeliHbIe HEPABEHCTBA C OJJHON EPEMEHHOU
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON
4 OyHKIUA
Al [lonstne ¢ynknuu. OOIaCTh ONpENENIeHUs UM MHOXKECTBO 3HAaYEHUI
. ¢ynkuuu. CrnocoOsl 3ajaHus QyHKIUN
4.2 I'padux ¢pynkuuu. UreHne cBOMCTB GyHKINHU MO €€ rpaduKy
4.3 ITpumeps! rpadukoB GyHKINH, OTPAXKAIOLUINX PeaTbHbIE TPOLIECCH
44 OyHKIIUY, ONMUCHIBAIOIIME TMPSMYI0 U OOpaTHYH IpOINOPLUOHAIbHBIE
. 3aBUCHUMOCTH, UX TpapuKu
4.5 @yHKIUU y =x7, y = x°
4.6 Oyukuuu y = [x, y = |x|
4.7 I'paduueckoe pelieHne ypaBHEHUN U CUCTEM ypaBHEHUN




9 KVIACC

Kona IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Yucna v BRIYUCICHUS
1.1 ParmonanbHble 4KcIa, WppAMOHATBHBIC YHWCIA, KOHEYHbIE W OECKOHCYHBIC
JIECSITUYHBIE TPOOH
MHOK€eCTBO JEHCTBUTEIbHBIX YHCEN, JEHCTBUTEIbHBIEC YHCIIa KaK 0ECKOHCUHBIC
12 JeCATUYHBIC TpoOH. B3anMHO 0THO3HAYHOE COOTBETCTBHE MEXIY MHOKECTBOM
JICUCTBUTEIIbHBIX YUCEN U KOOPAUHATHOM npsiMoid. CpaBHEHHE IEMCTBUTEIIBHBIX
qucel
1.3 Apudmerndeckue 1HCTBUS C ACHCTBUTEILHBIMH YUCIAMU
Wsmepenusi, npubmmkenusi, onieHKU. PazMepsl 00bEKTOB OKPY’KAIOIIET0 MHUPA,
1.4 JUTUTEIIBHOCTh TIPOLIECCOB B OKpyXkatomeM wmupe. [IpubmmkéHHoe 3HaueHue
BEJIMUMHBI, TOYHOCTh NpuOImkeHus. OkpyriaeHue yucen. [Ipukuaka u orneHka
pPE3yNbTAaTOB BBIUUCICHUN
2 VpaBHEHUS ¥ HEPABEHCTBA
2.1 VpaBHEHHS C OHON HEPEMEHHOM
22 JInnelinoe ypaBHeHue. PemieHne ypaBHeHUH, CBOAAIIMXCA K JIMHEWHBIM
2.3 KBanparnoe ypaBHeHue. Perienue ypaBHEeHUM, CBOIANIIUXCS K KBAAPATHBIM
24 bukBanpatHoe ypaBHeHue. Ilpumepbl pelleHHs YpaBHEHHM TpeTbed U
YETBEPTOM CTENEHEN PA3JIOKEHUEM HA MHOKUTEIIN
2.5 Pemenne npo6GHO-palioHaNbHBIX YpaBHEHUH
2.6 Cucrembl ypaBHEHU
2.7 VYpaBHeHMe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemienne cuctem nByX TMHEMHBIX YPABHEHHM C IBYMS ITEPEMEHHBIMU
2.9 Pemienne cucreMm IByX ypaBHEHMi, OJHO M3 KOTOPBIX JIMHEWHOE, a Apyroe —
BTOPOM CTENEHU
2.10 ['padmyeckas HHTEpIpETAIlMs CUCTEMBI YPaBHEHUH C IBYMsI IEpEMEHHBIMU
2.11 PelieHne TEKCTOBBIX 3aa4 alreGpandeckuM Crioco0oM
2.12 YuCII0BbIE HEPABEHCTBA U MX CBOMCTBA
2.13 Pemenue nuHeHBIX HEPABEHCTB € OJHOM ITEPEMEHHOMN
2.14 Peienne cucreM ITMHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU
2.15 KBaapaTHble HEPABEHCTBA
216 I'paduaeckass wHTEpHpeTaniss HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
MepeMEHHBIMHU
3 DyHKIMHU




KBagpatnunas ¢ynkums, e€ rpaduk u cBoiictBa. [lapabGona, KoopAaWHATHI

3.1
BEPIIUHBI MapadO0JIbl, OCh CHMMETPHH TTapadOJIbI

3.2 I'paduku pynkuuit y=kx, y=kx+b 1 ux CBOKWCTBa

3.3 I'paduku GpyHKImi y=k/x, y = x° ¥ MX CBOICTBA

34 I'padukyu GyHKIMHA , 1 MX CBOMCTBA

4 YucoBble NOCIIEI0BATEIBHOCTH

41 Omnpenenenne U crocoObl 3alaHKs YUCIOBBIX MOCIIEAOBATEIBHOCTEH. 3a1aHne
HIOCJICIOBATEIBHOCTH PEKYPPEHTHOH hopMyInoii u popMyIoii n-ro diaeHa

49 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apupMeETHUECKOH
IPOTPECCUU, CYMMBI IIEPBBIX 71 YICHOB

43 I'eomerpuueckass nporpeccus. PopMmyiabl n-ro  WIEHa T'€OMETPUYECKON
IPOTPECCUH, CYMMBI IIEPBBIX /1 YICHOB

44 N300pakeHHe UWIEHOB apU(PMETHUYECKOH W TeOMETPHYECKOH Nporpeccuit
TOYKaM{ Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEHHBIH M SKCIOHEHIIMABHBIN POCT

4.5 CI10’KHBIC TTPOIICHTHI




INPOBEPSAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBHOM
IHHPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedoOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHHNSI OCHOBHOI 00pa30BaTe/IbHOW NPOrPaAMMbl OCHOBHOI'0
o01ero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSAMHU: MHOXECTBO, IOJAMHOXECTBO,
ONepalMy HaJ MHOXKECTBAMH;, YMEHHUE OIEepUPOBaTh IOHATUAMM:
rpad, cBs3HBIA Tpad, AepeBO, LUK, TPUMEHATh WX MPU PELICHUU
3a/la4y; yMEHHE HCIOJIb30BaTh rpapuueckoe mpercTaBieHie MHOKECTB
JUISL OTIMCAHUS PEAIbHBIX MPOLECCOB U SIBJICHHM, MPU PEIICHUH 3334
U3 APYrux y4yeOHBIX MPEIMETOB

YMeHue OIICPHUPOBATL IMMOHATHAMM: OIIPCACIICHHUC, aKCHMOMa, TCOpEMa,
A0Ka3aTejIbCTBO, YMCHHUC PpaCIlO3HaBaTb HCTHHHBIC U  JIOXKHBIC
BbICKA3bIBAHUA, IIPHUBOAUTL IIPHUMCPbI W KOHTPIIPUMCEPLI, CTPOUTH
BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMenune ONCprUpOBaTh INOHATUAMHU. HATYpPaJIbHOC YHCJIO, HNPOCTOC H
COCTaBHOE YMCIIO, JEJIUMOCTb HATYpPAJIbHBIX YHUCEN, IPU3HAKU
JEIMMOCTH, 1Ie€JI0€ YHCIIO, MOJYJh 4YHCIla, OOBIKHOBEHHas ApoOb U
JecsiTUYHas OpoOb, CTAHIAPTHBINA BUJ YHCIA, pallMOHAIBHOE YHUCIIO,
UppallMOHANILHOE YHUCJO, apu(METHYEeCKUil KBaJpaTHBI KOPEHB;
YMCHUEC BBITTOJIHATH }IeﬁCTBHH C qucjiaMu, CpaBHHBATb n
ynopsaaoumBarb 4YuCIa, MNOPCACTAaBIATH 4YHCIIA Ha KOOpHHHaTHOﬁ
MpsIMOM, OKpPYIVIATH 4YHUCJIA; YMEHHME JenaTb NPUKUAKY U OLEHKY
pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBarh IMOHATUAMM: CTEIEHb C LEIBIM II0KAa3aTeseM,
apudmeTnyecKkuil KBaJpaTHBIH KOPEHb, MHOTOWIEH, ajlreOpandeckast
npo0Ob, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTENeHU
00JbIlle €IMHUIIBI; YMEHHE BBIIOJIHATH pacdy€rbl Mo Qopmysam,
peoOpa3oBaHus ILENbIX, JAPOOHO-PAallMOHAIBHBIX BBIPAKEHUN U
BBIPAKECHUI C KOPHSAMM, Pa3jI0OKEHHE MHOIOYICHAa HAa MHOXKUTEIH, B
TOM YHCIIE€ C MCIIOJIb30BaHUEM (OPMYJI Pa3HOCTH KBaJApaToB U
KBaJpaTa CyMMBI U Pa3HOCTH

YMeHHe onepupoBaTh NOHATUSAMU: YHCIOBOE PABEHCTBO, YPAaBHEHHE C
OIHOM TIEPEMEHHOM, 4YHUCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
NIEPEMEHHON; YMEHME pEIlaTh JMHEHHBIE U KBaJpaTHbIE YpaBHEHUS,
IpoOHO-pallMOHATILHBIE YPAaBHEHUS C OJHOM INepeMEeHHOW, CHCTEMBI
JBYX JIMHENHBIX YPaBHEHMM, JINHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble ¥ JIPOOHO-pAIlMOHAIIbHBIE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHCJIE MPU PEIICHNHN 33134 U3 IPYrux MpeaMeTOB
W TPAKTUYECKHX 337a4; YMEHUE MHCIOJIb30BaTh KOOPAMHATHYIO




NpSIMYI0 M KOOPAMHATHYIO IUIOCKOCTh Uil M300pakKeHUsS peUIeHUn
YPaBHEHHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (YHKUUSA, rpaduK QYyHKIMU, HYIN
¢byHKIUY, MIPOMEKYTKH 3HAKOMOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHus, yObIBaHWS, HAWOOJbIIEE M HAUMEHbIIEE 3HAYCHUS
¢byHKIMNT; yMeHue OIIEPUPOBATH TOHSATUSMH: npsMast
IPOTIOPIMOHATIBHOCTD, JTMHEHHAs (YHKIMS, KBaapaTudHas (QyHKuus,
oOpaTHasi TPOMOPIHMOHATBHOCT, Mapabosia, rumnepOoia; yMeHHUe
CTPOUTH rpaduku QyHKIUH, NCIIOIB30BaTh TPa(UKU IS OIpeIeIICHHS
CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, ISl PEIICHHS 3a7ad U3 JAPYTuX
y4eOHBIX TPEAMETOB W pEAIbHOW JKM3HM; YMEHHUE BBIPAXKAaTh
(bopMynaMu 3aBUCUMOCTH MEX]Ty BETHYMHAMU

YmMenue OIIEpUPOBATH IIOHATUSAMH: IOCIIE0BATEIBHOCTb,
apudmernueckas U TeOMeTpUYecKas  MPOTPECcCUU;  yMEHHUE
WCIIOJIb30BaTh CBOMCTBA MOCIEA0BATENBHOCTEH, (HOPMYNIBI CyMMBI U
o0uiero 4jaeHa MpU PELIEHUHU 3aJad, B TOM 4YHCIE 33aJa4 U3 APYTUX
y4eOHBIX TPEMETOB U pPeaTbHOU KU3HU

YMeHue peliaTh 3alaud pa3HbIX TUIIOB (B TOM YMCJE Ha MPOLEHTHI,
J0OJIM W YacTH, JBHWXKEHHE, paboTy, LieHy TOBapOB M CTOUMOCThb
MOKYIOK U yCJYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPaBJICHUS JINYHBIMU U
CeMEHHBIMH  (MHAHCAMH); YMEHHE COCTABIISATH  BBIPAKCHHUSA,
YpaBHEHUs, HEPaBEHCTBA M CHCTEMBbl 110 YCJIOBHMIO  3a/auH,
UCCIIEI0BaTh NOJYYEHHOE PEIICHUE U OLICHWBATh IIPABIONONA00OHOCTD
IIOJIyYEHHBIX PE3YJIBTATOB
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YMeHue onepupoBaTh HMOHATHAMM: (GHUrypa, TOUKa, OTPE3OK, Mpsmasd,
Jyd, JIOMaHasi, yrojl, MHOTOYTOJbHUK, TPEYrOJIbHHUK, paBHOOSAPEHHBIH
U PaBHOCTOPOHHUH TPEYrOJIbHHUKH, MPSIMOYTOJIGHBIA TPEYTONBHUK,
MenraHa, OMCCEKTpUca M BBICOTA TPEYrOJbHHMKA, YETHIPEXYTONBHUK,
napajiesiorpaMM, poMO, TIPSMOYTOJIBHUK, KBaJpaT, TpaIeIHs;
OKPY>KHOCTb, KPYT, KacaTellbHasi; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢urypamu; ymMeHue pemarh 3ajlaud, B TOM YHCIE U3 MOBCEJHEBHOMN
KHU3HH, Ha HAXOXKJCHUE I'€OMETPUYECKUX BEIMYMH C MPUMEHEHHEM
U3YyYEHHBIX CBOMCTB GuUryp u pakron

YMeHue onepupoBaTh MOHATUSMU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYTOJIbHUKOB; IapajuIeIbHOCTh U IEPHEHAUKYISIPHOCTh IPIMBIX,
yroa MexXAy IpsMbIMH, IIEPIECHIUKYIAP, HAKIOHHAs, IPOEKIUS,
nojobue ¢puryp, noJ00HbIE TPEYTOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM U INPAMOU; YMEHUE DPACIIO3HABAaTh PABEHCTBO, CUMMETPUIO U
nonobue ¢uryp, napaieIbHOCTh U NEPIEHANKYISIPHOCTh MPSIMBIX B
OKPY>KAIOIIEM MUDPE

YMeHue onepupoBaTh IOHATUAMM: JUIMHA, PacCTOSHUE, YIoj
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYroJbHMKA), IUIOIIA[b;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKpYXKaroIIeM
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MHUpE; YMEHHE NpUMEHATh (OopMynabl TepuMeTpa U  IUIOIIAAU
MHOT'OYTOJIbHUKOB, JJUHBI OKPYKHOCTHU M IUIOIIAAM Kpyra, oobema
IPSIMOYTOJIBHOTO MapajulesieNuIela; yMEHUE NPUMEHATh IPU3HAKU
paBeHCTBA TPEYTOJIbHUKOB, TEOPEMY O CYyMME YIJIOB TpPEyrojbHHKa,
teopeMy Iludaropa, TpUroHOMETpUYECKHE COOTHOLIEHHSA  JUIs
BBIYMCIICHU UIMH, PACCTOSHUM, IIOIIAAEH

YMenne wu3zo0pakarb IUIOCKHE (QUTYpl W HX KOMOHWHAIWH,
MPOCTPAHCTBEHHBIE (UTYPBl OT PYKH, C TOMOIIBK YEPTEKHBIX
WHCTPYMEHTOB M 3JICKTPOHHBIX CPEICTB IO TEKCTOBOMY HIIU
CHMBOJIBHOMY OITMCaHHIO

YMeHue  onepupoBarb  MOHATHAMH:  IIPSAMOYIOJIBHAs — CHCTEMa
KOOpJAWHAT, KOOPAMHAThl TOYKHM, BEKTOp, CyMMa BEKTOPOB,
IIPOU3BEICHNE BEKTOPA HA YUCJIO0, CKAJISPHOE IPOU3BEAECHUE BEKTOPOB;
YMEHHE HCIOJIb30BaTh BEKTOPBl M KOOPAMHATBI ISl NPEACTABICHUS
JAHHBIX W pELIeHUs 3aJad, B TOM 4YHCIE M3 JAPYrMX Y4eOHBIX
IIPEAMETOB U PEaJIbHOM KU3HU

YMeHue onepupoBaTh IOHATUSAMHU: CTOJIOMKOBBIE M  KPYrOBBIE
JIUarpaMMmbl, — TaOmuIbl, cpenHee  apudmMernueckoe, MeauaHa,
HauOoJiblllee M HAaUMEHbIee 3HAYEeHHUs, pa3Max 4YHUCIOBOro Habopa;
YMEHUE  U3BJEKaTb, HWHTEPIPETUPOBaTbH M  NPeoOpa3OBbIBATH
nHpOpMAILHIO, TPEJICTABICHHYI0 B Ta0IMIAX M Ha JUarpaMmax,
OTPaXKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pEalbHBIX IPOLECCOB U
SBJICHUH; yMEHME paclo3HaBaTb HM3MEHYMBBIC BEJIMYMHBI B
OKPY’KAIOILIEM MUDPE
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YMeHHe onepupoBaTh IMOHATHUAMHU: CIIyYalHBIA OMNBIT (CIydalHbIN
SKCIIEPUMEHT), JJIEMEHTapHOEe CcOoObITHE (DJIEMEHTApHbI HCXO0J)
CIIy4allHOTO OIbITa, CIIy4ailHoe COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOIUTh BEPOSATHOCTH CIYy4alHBIX COOBITUH B OIBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTapHBIMU COOBITHSIMH; YMEHHE pellaTh
3aJjaud METOJIOM OpPraHHM30BAaHHOIO repedopa M C MCIOJIb30BaHHEM
IIpaBWJIa YMHOJKEHUS; YMEHHUE OILICHMBATb BEPOATHOCTH PEAJIbHBIX
COOBITHH M SIBIEHUI, MOHMMATh POJIb MPAKTUYECKH JOCTOBEPHBIX U
MAJIOBEPOSITHBIX COOBITMH B OKPYXAIOLIEM MHUPE M B OKU3HH;
3HAKOMCTBO C IIOHSITUEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBILIMX YUCEJ U €T0 POJIbIO B MACCOBBIX SIBJICHUSX

YMeHue BBIOMpaATh MOIXOASIINN H3y4EeHHBIH METOJ| Ul pEeLICHUs
3aa4d, MPUBOJUTH IIPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSIBIIEHUE 3aKOHOB MAaTEMAaTHUKU B
HCKYCCTBE, OIMCHIBATh OTIEJIbHBIE  BBIJAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTE€MaTUKH KaK HAyKH, IPUBOAUTH
MIpUMEPBI MATEMAaTUYECKUX OTKPBITUN M UX aBTOPOB B OTEYECTBEHHOMN
Y BCEMHPHOU UCTOPHUH




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, ITIPOBEPAEMBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 Yucna u BBIYUCIICHUS
1.1 Harypanbnslie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI
12 OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTHI,  OECKOHEUHBIE
' NepUOANYECcKHe Jpoou
13 Panmonanbupie  ymucna. ApUQMETHYECKHE ONepalud C PaldOHATbHBIMU
' YHCITaMU
14 evictButenbHble uyncia. ApupMETHUYECKHUE ONEpalluh C ACHCTBUTEILHBIMHU
' YHCIIaMU
L5 [TpubnmxEnnbie BBI‘II/ISJ'ICHI/IH, MpaBWia OKPYIJICHUS, TNPUKUIKA U OlEHKa
pe3ynbTaTa BRIYUCICHUN
2 AnrebpanuecKue BEIPAKCHHS
2.1 bykBeHHbIE BbIpaKeHUS (BBIPAKEHHS C IEPEMEHHBIMH )
5 Crenenp ¢ uenbiM mokasareneM. CTENeHb C palMOHAJIbHBIM I10Ka3aTeJIeM.
' CoiicTBa cTENEHU
2.3 MHorouseHbI
2.4 Anrebpanueckas 1poOb
)5 Apudmernaeckuit KOpEHb HaTypaJIbHON CTEIICHU. [HenictBus c
' apupMeTUYECKUMH KOPHIMHU HaTypalbHON CTETICHU
3 YpaBHEHHUS 1 HEpAaBEHCTBA
31 ensie u npoOHO-paroHabHBIE ypaBHEHHS. CHCTEMBI U COBOKYITHOCTH
' ypaBHEHHH
39 Llenpile u npoOHO-panoOHabHBIE HepaBeHCTBAa. CHUCTEMBI UM COBOKYIHOCTHU
' HEPABEHCTB
3.3 Pemenne TekcTOBLIX 3a1a4
4 UucnoBsle noCae10BaTENbHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIE0BATEILHOCTEH
49 Apudmernueckass U reomerpuueckas mnporpeccun. dopmyna  CIOKHBIX
' TIPOIICHTOB
5 @yHKIMH
Oynknus, crnocoObl 3amanus  ¢yHKuuu. ['paduk  ¢yHkmuu. Obmacts
ompesieNieHus 1 MHOXKeCTBO 3HaueHui pyHkuuu. Hymu ¢ynkuu. [TpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (PyHKIHMU. MaKCUMyMbI U
MUHUMYMBI (pyHkuuu. Hawnbonbliee W HawMeHbIllee 3HaueHHWE (QYHKIMH Ha
IIPOMEXKYTKE
6 KoopanHatsl Ha IPSIMON U IIJIOCKOCTH




6.1

Koopaunathas npsmas

6.2 JlexapToBbI KOOPJIMHATHI HA TNIOCKOCTH
7 I'eomerpus

7.1 I'eomerpuueckue Gpurypsl 1 UX cBOicTBa

7.2 TpeyroapHuK

7.3 MHOroyrojasHuKu

7.4 OKpY>KHOCTb U KPYT

7.5 N3mepenune reoMeTpuuecKuX BEITUYHH

7.6 BekTopsl Ha TII0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepositHoCTh

8.3 KomOuHaropuka

8.4 MHoxecTBa

8.5 I'padmr




VUEBHO-METOJNYECKOE OBECIEYUEHUE OBPA3OBATEJBHOIO
MPOIIECCA
OBSA3ATEJILHBIE VUEBHBIE MATEPUAJIBI 1151 VUEHUKA

Martemaruka. Anredpa: 7-i kiacc: 0a30BbIi ypOBeHb: YUeOHUK; 15-¢ nznanue, nepepaboTanHoe, 7
kimacce/ Makaperaes FO.H., Munmok H.I'., Hemkos K.W. u mp.; mox penaknueit TemsikoBckoro C.A.,
AxkronepHoe o6mecTBo «M3narensctBo «IIpocserienne»

Martemaruka. Anredpa: 8-i kiacc: 0a30BbIi ypOBEHb: YUeOHUK; 16-¢ u3nanue, nepepadoTanHoe, 8
kimacce/ Makaperaes FO.H., Munmok H.I'., Hemkor K.W. u 1p.; mox penaknueit TemsikoBckoro C.A.,
AxkronepHoe o6mecTBo «M3narenbetBo «IIpocrerienney

Anrebpa, 9 kmacc/ Hukonsckuit C.M., IloramoB M.K., Pemeranko H.H. u np., AkxunonepHoe
obmiectBo «M3natensctBo «lIpocBemenue

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Marematuka. Peanmmsanus TpeboBanmii @1'OC ocHOBHOTO 00111€TO 00pa30BaHuUA :
MeToaudeckoe mocooue s yuurens / JI. O. Pociosa, E. E. Anekceesa, E. B. byuiko ; mon pen.
JI. O. PocnoBoii. — M. : ®I'bHY «MHcTuTyT cTpareruu pazsutusa odpazoBanus PAO», 2022. —
264 c.: ui.

Maremartuka. Anredpa. Metoaudeckue pekomeHaanuu. 7-9 kiaccol (kK yaeOHuKy MakapbiueBa
1O. H. unp.) — 2-e u3z., crep. Mockaa : [Ipocsemenne, 2023. — 96 ¢

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmuoreka [{OK https://m.edsoo.ru/
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