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IHOACHUTEJIBHAA 3AIINCKA

Anrebpa sBISIETCS OJHUM W3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro OOpa3oBaHMs: OHA
o0ecreynBaeT n3yuyeHue IPYTux AUCHUILINH, KaK €CTECTBEHHO-HAyYHOT0, TAK ¥ TyMaHUTapHOTO
IIUKJIOB, €€ OCBOEHUE HEOOXOAMMO AJIsi MPOJOHKEHUsS 00pa30BaHUS U B MOBCEIHEBHOM KU3HU.
PazButne y oOywaromuxcs Hay4YHBIX MPEACTAaBICHUI O MPOUCXOXKACHUM M CYUIHOCTHU
anreOpandyeckux aOCTpakIHid, crmocode OTpaKeHUs MaTeMaTU4YeCKOH HayKol SBJICHUU U
IpOIIECCOB B TpPUPOAE U OOIIECTBE, PO MATEMaTHYECKOTO0 MOJACIMPOBAHUS B HAayYHOM
MO3HAaHUHM U B MPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHHMIO HAYUHOTO MHPOBO33PEHHUS M KAuecCTB
MBILUICHHSI, HEOOXOMMBIX JUIsl aJanTaluyd B COBPeMEHHOM IudpoBoM obmiecTBe. M3yuenue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIIICHHUS, CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM
NEICTBUS U BBIBOJIBI, OopMyIupoBaTh yTBepkaeHUs. OcBoeHHE Kypca anredpsl o0ecreunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYyYaloUUMXcsa: OHM HCHOJb3YIOT JEAYKTUBHBIE U
UHIYKTUBHBIC PACCYXACHUs, 0000IIeHNE M KOHKPETU3AILUI0, a0CTparupoBaHUE U AHAIOTHIO.
OOydenue anreOpe mMpeAmnojaraeT 3HAYUTENbHBIM OOBEM CAMOCTOSTEIBHON JIEATeIhHOCTU
oOy4aroluxcsi, TMO3TOMY CaMOCTOSTENIbHOE peIleHHue 3aJad  sBISETCS  peaiu3anuen
JESATEIbHOCTHOT'O MIPUHIINIIA O0yUYEHUSI.

B crpykrype mnporpammbl y4yeOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJEp)KaTeNbHO-MeToAnYeckre IuHuM: «Yucna u
BBIUKCIICHUS», «AJreOpandyeckue BBIpAXKCHUS», «YPaBHEHHS U HEPaBEHCTBa», «DYHKIUNY.
Kaxxgas u3 3Tux cojepaTesibHO-METOANYECKUX JIMHUN Pa3BUBAETCS Ha MPOTSHDKEHUU TPEX JIeT
U3yUYCHHs Kypca, B3aUMOJICHCTBYS C APYTHMMHU €ro JIMHUSAMH. B Xoze n3ydeHus: yueOHOro Kypca
00y4aromuMcs IPUXOAUTCS JIOTHYECKH PAcCyKIaTh, UCTIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3U ¢ 3TUM B mporpammy ydueOHOro Kypca «Anredpay BKIIOUYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJCTABICHHbIE BO BCEX OCHOBHBIX pa3fefiax MaTeMaTH4ecKoro oOpa3oBaHUs U
CHOCOOCTBYIOIIME OBJAJICHUIO OOYYaIOIMMHCS OCHOB YHHMBEPCAJIHHOI'O MAaTEMaTUYECKOTrO
s3pika. ComepKaTeTbHOM U CTPYKTYPHOU OCOOEHHOCTHIO yueOHOTO Kypca «Ayredpay sBIseTcs
€r0 MHTETPUPOBAHHBIN XapaKkTep.

Copepxanue nuHUM «Yucna W BBIUMCICHUSD CIYXKUT OCHOBOW [UIsl JAajibHEIero
U3yUYCHHs] MaTEeMAaTUKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYYarOIIMXCS JIOTMYECKOTO MBIILICHHUS,
(OpMHPOBAHUIO YMEHHSI MOJB30BATHCS ANTOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKHX
HABBIKOB, HEOOXOJUMBIX Ul TOBCEIHEBHOH XH3HU. Pa3BuTHE MOHATHUS O 4YHCIE HA YPOBHE
OCHOBHOTO 00111er0o 00pa3oBaHUs CBSI3aHO C PALlMOHAIBHBIMU M UPPALUOHAIBHBIMH YUCIIAMU,
(dopMHpOBaHUEM TPEJCTABICHUN O ACHCTBUTEIHLHOM YHCIE. 3aBEPIICHHE OCBOCHUS YHCIOBOM
JUHUH OTHECEHO K CpeHEMY 001eMy 00pa30BaHUIO.

CopepxaHue JByX anreOpamdeckux JUHUH — «AnreOpanyeckue BbIpaXEHUS» U
«YpaBHEHUST M HEpPaBEHCTBa»  CHOCOOCTBYeT  (OPMUPOBAHHUIO Yy  OOyYarommxcs
MaTeMaTHYeCKOro arnrnapara, HEOOXOAMMOIo /i pELIeHUS 3aJad MaTeMaTHKH, CMEXKHBIX
IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4d. Ha ypoBHE OCHOBHOIO 001Iero oopa3zoBaHus
yueOHBI  MaTepuan TIPYHIUPYETCS  BOKPYr  PAllMOHAIBHBIX  BbIpaXeHWil.  Anredpa
JEMOHCTPHUPYET 3HAUCHUE MATeMAaTHUKH KakK S3bIKa JJI MOCTPOCHUS MaTEMaTHYECKUX MOJICNCH,
OIMCaHUA MPOLIECCOB U SIBICHUN peanbHOro mupa. B 3amaun oOydenust anreOpe BXOAST TaKke
JanpHelee pa3BUTHE aJTOPUTMHUECKOTO MBIIUICHHUS, HEOOXOJUMOro, B YACTHOCTH, JUIS
OCBOEHHUsI Kypca UHGOPMATUKU, M OBJaJCHUE HaBbIKAMH JEAYKTUBHBIX PacCCyKICHUM.



[IpeoOpa3zoBanre CUMBOIBHBIX (POPM CIIOCOOCTBYET PA3BUTHIO BOOOpPaKEHUS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATBHO-TpaQUUECKOW  JIMHUM  HAIeNeHO Ha  TOJy4eHUe
00yyaromuMuUCs 3HaHUN O QYHKIMIX KaK BaKHEHIIeH MaTeMaTHUeCKONH MOJENU AJis ONMUCaHUs
U HCCIeNOBaHUsl pa3HOOOpa3HBIX IMPOILIECCOB M SIBICHHUI B mpupoje u obuiectBe. M3yuenue
MaTepuana CHocOOCTBYET pPAa3BUTHUIO y OOYYaOIIMXCS YMEHHS HCIOJIb30BaTh pPa3IUYHbIC
BBIPa3UTENIbHBIC CPE/ICTBA SI3bIKAa MAaTEMAaTUKU — CJIOBECHBIC, CHMBOJMYECKHE, rpadudeckue,
BHOCHT BKJIaJ] B (hOpMUPOBAHKE MPEJCTABICHUN O PO MAaTeMAaTUKU B Pa3BUTUU LIMBUIN3ALIUN
U KYJIBTYPBI.

Cornacno yweOHOMy IUTaHy B 7-9 Kiaccax wu3ydaeTcs y4eOHBIH Kypc «Anredpay,
KOTOPBII BKIIOYAET CIEIyIOIIME OCHOBHBIC paslelibl cofepxaHus: «Yucia M BBIYUCICHUS,
«AnreOpanyecKkue BEIpKEHUS, «Y paBHEHUS U HEPABEHCTBaY», « DyHKIIMM.

Ha m3yuenue yaebHoro Kypca «Anredpa» orBoautcs 306 gyacoB: B 7 kinacce — 102 ygaca (3
yaca B Hejen), B 8 kinacce — 102 gaca (3 vaca B Henento), B 9 kiacce — 102 yaca (3 yaca B
HEJIEIIO).



COJEP)KAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BBIYMCTICHUSA

Jpobu OOBIKHOBEHHBIE M JIECATUYHBIC, MEpeXxo] OT OAHOW (OpMbI 3amucu Apoder K
npyroi. IlonsiTuEe panoHaNbHOrO YKCIIA, 3alMCh, CPABHEHUE, YIIOPSIOUMBAHUE PALIMOHAIBHBIX
yncen. Apudmernyeckue ASMCTBUS ¢ pallMOHAIbHBIMU YHclIaMu. Pelienue 3anad u3 peaibHOU
MPAKTUKU Ha YaCTH, Ha APOOU.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeleM: ONpEeNICeHUE, IpeoOpa3oBaHuE BBIPAKEHUM Ha
OCHOBE OTpE/IEICHHUs, 3aKiCh 00IbIUX Yncen. [IponeHTsl, 3anuch MPOIEHTOB B BHJIE APOOH U
Ipobu B BUJE MPOLEHTOB. Tpu OCHOBHBIE 3a7]aud Ha MPOILIEHTHI, PEHICHUE 33/1a4 U3 peaibHOU
MPAKTHKU.

[IpumeHeHne MPU3HAKOB AEITMMOCTH, Pa3JI0KEHUE HA MHOYKUTENIN HATYPaJIbHbIX YHCEI.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IpAMasi M 0OpaTHast IPOMOPLHUOHATHHOCTH.

Auaredpanyeckue BbIpasKeHHUs

[lepemeHHbIe, YMCIOBOE 3HAUEHUE BBIPAXKEHUS C MepeMeHHOW. [lomycThmble 3HauYeHUs
nepeMeHHbIX. [IpeacraBneHue 3aBUCUMOCTH MEXAYy BEIUYMHAMU B BHIE (POPMYJIBL
Brraucnenus mo gopmynam. I[IpeoObpazoBanre OyKBEHHBIX BBIPAKEHUMN, TOKIECTBEHHO PAaBHbIC
BBIpQXEHUS, IIPaBUiIa MIPEOOPa30BaHUsI CYMM M IIPOM3BENEHUM, IPaBUJIa PACKPBITUS CKOOOK U
IpUBEICHUS TOJIOOHBIX CIaracMbIX.

CBolicTBa CTENEHU C HATYPaJIbHBIM I10Ka3aTeIEM.

OpnHowienbl 1 MHOrowieHbl. CteneHb MHorowieHa. Clio)keHHe, BBIUNTAHUE, YMHOKEHUE
MHOTouJIeHOB. DopMyIbl COKpAIIEHHOTO YMHOXEHUS: KBaJApaT CyMMbI M KBaapaT Pa3HOCTH.
®dopmyna pa3HOCTH KBaJpaToB. Pa3noxeHre MHOTOWIEHOB HA MHOXKUTEIH.

YpaBHeHusI 1 HEPABEHCTBA

VYpaBHeHUE, KOPEHb YpaBHEHUs, MIpaBUiIa MpeoOpa3oBaHUs ypaBHEHHS, PAaBHOCHIBHOCTD
YpaBHEHUH.

JluHeitHOe ypaBHEHHE C OJIHOW TMEPEMEHHOM, YHUCIO KOpPHEW JMHEWHOTO ypaBHEHWMS,
peuieHue JUHEHHbIX ypaBHeHUU. CocCTaBlieHHME YpaBHEHHMI MO YCIOBHIO 3ajadyu. Perienue
TEKCTOBBIX 3aJau C IIOMOIIIbIO YPABHEHUI.

JluneiiHOE ypaBHEHHE C JBYMs MEpPEMEHHBIMH U ero rpaduk. Cucrema IBYX JTUHEHHBIX
yYpaBHEHUU € JIByMs IMEpPEeMEHHbIMH. PellleHne cucTteM ypaBHEHUH CIOCOOOM IOJCTaHOBKH.
[Tpumepsl pelieHrs TEKCTOBBIX 3a7a4 C OMOIIBIO CUCTEM YpaBHEHUH.

DOyHKUUHA

Koopaunara Toukum Ha npsmon. YuciaoBele IPOMEXYTKH. PaccrosHue Mexay IByms
TOYKAMU KOOPAMHATHOU MPSIMOiA.

[IpsimoyronbHasi cucremMa KoopauHat, ocu Ox u Oy. Alciucca U OpJauHAaTa TOYKU Ha
KOOpAWHATHOM mockocT. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpaduxos
peanpHbix 3aBUcHUMOcTeld. [lonstue ¢ynknun. I'padpux ¢yakumu. CpoiicTBa (QyHKUUI.
Jluneiinas ¢ynknus, e€ rpaduk. ['padux pynkmuu y = [x|. I'paduueckoe pemeHne JTUHEHHBIX
YpaBHEHUH U CUCTEM JIMHEHHBIX YPABHEHUM.

8 KUIACC

Yucia 1 BEIYUCIEHUSA



KBanparubiii kopenb u3 uucna. llonarue 00 wuppannoHanbHoM uwucine. JlecaTnyHbie
npUOIMKEHUsT UppallMOHaIbHBIX uncen. CBolicTBa apuMeTnyecKux KBaJApaTHBIX KOPHEH U UX
IPUMEHEHNE K INpeoOpa3oBaHUIO YMCIOBBIX BBIPAXKEHUM M BbIYMCIEHUSAM. JlelicTBUTEIbHBIE
qHcla.

Crernens ¢ 1enbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3alKch YHUCIa.

Auaredpanyeckune BbIpasKeHHs

KBanpatublit TpéxusieH, pa3ioxkeHne KBaApaTHOro TPEXWIeHa HA MHOXKHUTEIH.

Anrebpanueckas apoOb. OCHOBHOE CBOWCTBO anreOpanyeckoir napodbu. CroxeHue,
BbIUMTAaHUE, YMHOXKEHHE, JeJieHUe airedpandyeckux apobeil. PanuoHanbHble BBIPRXKEHUS U UX
npeoOpa3oBaHueE.

YpaBHeHus1 1 HEPABEHCTBA

KBanparnoe ypaBHeHue, (opMmyia KOpHEH KBaapaTHOTO ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHuM#, cBoIALIMXCA K JIMHEMHBIM U KBaapaTHeIM. [Ipocreiimue apoOHO-
paluOHaIbHbIE YPABHEHUS.

['padmyeckas mHTEpHpeTalys ypaBHEHUN C JBYMs MEPEMEHHBIMU M CHUCTEM JIMHEWHBIX
YpaBHEHUN C JOBYyMs NepeMeHHbIMU. [Ipumepbl pelieHus CUCTeM HEIMHEWHBIX ypaBHEHUH ¢
JBYyMsI IEpEMEHHBIMHU.

Pemiennie TeKCTOBBIX 3a7a4 aIredpandeckum crocoOoM.

UucnoBble HepaBeHCTBA M HUX CBoilcTBa. HepaBeHCTBO ¢ OJIHOW MEPEMEHHOM.
PaBHOCunbHOCT HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OAHOM IepeMeHHOW. CucTemsl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKUUHA

[Tonstue Gynkuuu. O6nacTe onpeaesieHns U MHOXKECTBO 3HaueHul ¢yHkiuu. CrnocoObl
3a1aHus PyHKITUH.

I'padux dynxknum. UrteHue cpoiicTB ¢yHkumu mno e€ rpaduxy. Ilpumepsr rpaduxon
GyHKIMI, OTpa)xarouX peajbHble TPOLECCHI.

OYHKINH, ONUCHIBAIOIIKE MPSAMYI0O U OOpaTHYIO MPOMOPIHOHAIbHBIE 3aBUCHUMOCTH, HX
rpadukn. Pyrxupn y = x2, y = x3, y = \x, y=|x|. ['padudeckoe pemenne ypaBHEHNI H CHCTEM
YpaBHEHUM.

9 KJIACC

Yuciia 1 BBIYMCTICHUS

PanmonanbHbIe Yncia, UpparMoHaIbHbIC YUCIIa, KOHEYHBIE U OCCKOHEYHBIE JECSITHYHBIC
npoOu. MHOXKECTBO JEHCTBUTENBHBIX YHCEN, JACHCTBUTENbHBIC YHCIA KaK OCECKOHECUYHBIC
JNEeCATHYHbIE  JpoOu. B3amMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIYy  MHOXECTBOM
JIEACTBUTEIIbHBIX YUCEN U KOOPAUHATHOM MPSAMOMN.

CpaBHeHUE JCHCTBUTENBHBIX YHCEN, apu(pMETHUYEeCKHE ACUCTBUSA C ACHCTBUTEIbHBIMU
YUCJIaMHU.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MHUPA, IITUTEILHOCTD MIPOILIECCOB B OKPYKAIOIIEM MUDE.

[Tpubmk€HHOE 3HAUEHUE BEIWYMHBI, TOYHOCTh NpUOMKeHUs. OKpyrjeHHE YHUCElL.
[Ipukuaka u oLleHKa pe3yJIbTaTOB BBIYUCICHUN.

YpaBHeHusI 1 HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHEeHUM, CBOJIAIIUXCS K TUHEUHBIM.



KBanpatHoe ypaBHeHue. Pemenue ypaBHEHMI, CBOAAIIMXCA K  KBaJpPaTHBIM.
bukBanparHoe ypaBHeHue. IIpumepsl penieHuss ypaBHEHUN TpPEeTbed M 4YETBEPTOM CTENECHEU
Pa3JIoKEHUEM HAa MHOKUTEIIH.

Pemienne  apoOHO-pallMOHaNbHBIX  ypaBHEHUH.  PemieHme — TEKCTOBBIX  3aaay
areOpanyeckuM METOAOM.

VYpaBHeHHE C AByMs IIEpeMEHHbIMH U ero rpaduk. PemieHue cucreMm IBYX JMHEWHBIX
YpPaBHEHUN C JByMs IIEpEMEHHBIMU. PellleHHe CHCTeM ABYX YPAaBHEHUH, OJAHO M3 KOTOPBIX
JUHENHOE, a Ipyroe — BTOpoH creneHu. I'paduueckas mHTEpnpeTalnus CUCTEMbl YPaBHEHUH ¢
JBYMsI IEPEMEHHBIMHU.

Pemienune TeKCTOBBIX 33a7a4u ANreOpandecKuM CIIOCOOOM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

PemieHne nMHEHHBIX HEPAaBEHCTB C OJHOW NEpEeMEHHOW. PemieHue cucreM JIMHEMHBIX
HEpaBEHCTB C O/JHOM mnepemeHHoil. KBaapaTHble HepaBeHCTBa. I'paduueckas mHTEepnperauus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMsI [ICPEMECHHBIMH.

DOyHKUUHA

KBagpatnunas ¢ynknusi, e€ rpaduk u cBoiictBa. llapabona, KOOpIWHATHI BEPIIUHBI
napaboIIbl, 0Cb CHMMETPHH MapadoJIbl.

I'paduku byrkmmit: y = kx, y =kx + b, y =k/x, y =x3, y =Vx, y = |x| , ¥ uX cBOiicTBa.

YucioBbIe MOCTEI0BATEILHOCTH H IIPOrPECCUH

[TonsiTvie YKMCIOBOM MOCIENOBATEIBHOCTH. 3aJaHUE MOCIEN0BATEIbHOCTH PEKYPPEHTHOU
dbopmynoit u HopmyIoi n-ro dieHa.

Apudmernueckass W reomerpuueckas — nporpeccuu.  Dopmynsl  #-TO  4iIeHa
apu(METHUECKON U T€OMETPUIECKON MPOTPECCHii, CYMMBI NIEPBBIX /1 YICHOB.

N3ob6pakenue 4iaeHOB apu(PMETHUYECKOM M TEOMETPHUYECKOW IMPOrPecCHil TOYKaMu Ha
KOOPJMHATHOM INIOCKOCTH. JINHENHBIN 1 AKCIIOHEHIIMAIbHBIA pOCT. CII0KHbBIE IPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInuyHOCTHBIE pe3yabTaTbl OCBOCHHUS MpOrpaMMbl ydyeOHOro Kypca «Anredpa»
XapaKTEePU3YIOTCS:

1) naTpuoTnyeckoe BOCIIMTAHUE:

NPOSIBJICHUEM HHTEpeca K NPOLUIOMY M HACTOSIIEMY POCCHICKOM MAaTeMAaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMXKECHHMSIM POCCHMCKMUX MAaTEMaTUKOB M POCCUHCKOMN
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUM B APYTUX HAYKAX W MPUKIIATHBIX
chepax;

2) rpaaaHCcKoe U YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

FOTOBHOCTBIO K BBINOJHEHUIO OOSI3aHHOCTEH TpakJIaHMHA W peau3allid €ro Ipas.,
MPEJICTABICHHEM O MAaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3IMUYHBIX CTPYKTYP,
SIBIICHUH, MPOIETyp TPaKIAHCKOTO oOImiecTBa (Hampumep, BEIOOPHI, OMPOCKHI), TOTOBHOCTBIO K
00CYXXJIEHUIO 3THYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUYECKUM HMPUMEHEHHUEM JOCTHXKEHUMN
HAyKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX TPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyaoBOE BOCIIUTAHME:

YCTAaHOBKOW Ha aKTHUBHOE YYacTHE B PEHICHUH NPAKTUYECKUX 3a/lady MaTEeMaTUYECKOU
HAIPaBJIEHHOCTH, OCO3HAHUEM BaXKHOCTH MAaTEeMAaTHUYECKOTO 00pa3oBaHUs Ha MPOTSIKEHUH BCei
YKU3HU JIJIsl YCTIEITHON MPOQECCHOHATBHON JIEATeIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMECHHIA,
OCO3HAaHHBIM BBIOOPDOM M TIOCTPOCHHUEM HWHIMBHUIYyaJIbHOM TpPAaGKTOPUU OOpa3oBaHUsl U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K 3MOLMOHAILHOMY U 3CTETHYECKOMY BOCIPHUSATHUIO MaTeMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHHH, PACCyKICHUM, YMEHUIO BUACTh MAaTEMAaTHUECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

OpHUEHTAIlel B AESITETbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyYHbBIX MpEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUS 4YENOBEKa, MPHUPOABI W OOIIECTBA, NMOHHUMAaHHUEM
MaTEeMAaTHYECKON HayKH Kak c(epbl UYelOBEUECKOH MeATeIbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYMMOCTH JUISl Pa3BUTHUS LIMBUWIM3ALUHU, OBJIAJCHUEM SI3bIKOM MATEMATHUKHA U MAaTEMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM I[IO3HAHMS MHUpPA, OBJAJCHUEM IPOCTEUIIMMHM HaBBIKAMU
HCCJIEI0BATENbCKOM JIeATEIbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (opMHupOBaHMe  KYJBTYPbl  310POBbS M
3MOLMOHAJBHOIO 0JIArOIOJIYYHS:

FOTOBHOCTBIO IPUMEHATh MaTEMaTUYECKHE 3HAHMS B HUHTEpPECax CBOETO 3I0pPOBbA,
BEJICHUS 37J0pPOBOr0 00pasa KU3HU (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHITHU U
OTIbIXa, peryisipHas (QHU3MUEcKash aKTUBHOCTBH), C(POPMHUPOBAHHOCTHIO HaBbIKa pediercum,
MpU3HAHHEM CBOETO IIPpaBa Ha OIIMOKY U TAKOTO K€ MpaBa JIPyroro 4eJIoBeKa;

7) 3Ko0JI0rn4YecKoe BOCIUTAHKE:

OpUEHTAIMEeH Ha MPUMEHEHHE MaTEeMaTHYeCKHX 3HAHWH JUIsl pelleHus 3agad B 001acTu
COXPAHHOCTH OKPYKAIOIIeH cpeibl, IUIAHUPOBAHUS TOCTYIKOB M OLICHKM HMX BO3MOXHBIX
MOCIEACTBUM ISl OKpYXKAIOILIEel cpebl, OCO3HAHUEM TJI00aIbHOIO XapakTepa SKOJOTHYECKHX
npo0JieM U MyTel X peleHus;



8) apanTanus K U3MEHAKIIMMCS YCJIOBUSM COLUAIBHON U IPUPOIHOI Cpeabl:

TOTOBHOCTBHO K I[CFICTBHHM B yCJIOBI/IHX HeOHpeHGHéHHOCTH, ITIOBBIIIICHHU IO ypOBHH CBOCﬁ
KOMIICTCHTHOCTHU qepes HpaKTI/I‘-IQCKyIO ACATCIIbHOCTh, B TOM YHCJIC YMGHI/IC y‘-II/ITBCH y I[pyFPIX
Joziel, mpuoOpeTaTh B COBMECTHOM JIEATEILHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIICTCHIIMU U3
OTIBITA JPYTHUX;

HE0OXOAMMOCThIO B (DPOPMUPOBAHUY HOBBIX 3HAHUH, B TOM YHCIIEe (POPMYJIHPOBATH HUJICH,
IIOHATHA, TUIIOTE3hbI 06 O6’beKTaX N ABJICHHUAX, B TOM YHCIIC paHee HCU3BCCTHBLIX, OCO3HAaBaTh
nehuuThl COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYaIlMIO, BOCIPUHHMATh CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIOIMH KOHTPMEp, KOPPEKTHPOBATH MPHHUMAEMBIC DPELICHUS U
neiicTBus, GopMyIupOBaTH U OLIEHUBATh PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATbI

ITo3HaBaTeJIbHBIE YHUBEpPCAJIbHLIC yqeﬁnble JeHCTBUA

ba3oBble Jloruyeckue JeicTBUA:

® BBIABISITH M XapaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSITHIA, OTHOIICHUN MEXIy MOHATHIMH, (HOPMYIHPOBATH OMPEICICHUS MOHSITHA,
yCTaHABJIWBATh CYIIECTBEHHBIN MPU3HAK KIacCHU(pUKAIIMN, OCHOBAHUS U1 0000IICHHS
Y CpaBHEHUS, KPUTEPUU MPOBOIUMOTO aHATIN3A;

® BOCHpPHHUMATh, (OPMYIHPOBATh M MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTCIbHBIC U
OTpHUIATENIbHBIC, eAMHIUYHBIC, YACTHBIC U OOIIUE, YCIOBHEIC,

® BBIABISATH MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M IPOTUBOPEUHs B (haKTax,
JTAHHBIX, HAONMIOACHHSX W YTBEPKACHHSX, MpEajarath KPUTEPHH IJIS BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUYUH;

e J[eNaTh BBIBOJIbI C HMCIIONH30BAHHEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKITIOYCHH, YMO3aKIIFOUEHUH 10 aHAJIOTHH;

e pa30duparTh JOKa3aTeNbCTBA MATEMATHUYECKUX YTBEpPXKIEHUH (mpsMble U OT
MIPOTHBHOTO), MIPOBOJIUTH CaMOCTOSTEIIBbHO HECIIOXKHBIC JI0Ka3aTelIbCTBA
MaTeMaTUYeCKnX (PaKTOB, BBICTPAWBATh aAPTyYMEHTALUIO, MPHUBOJWTH IPUMEPHI H
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYXKICHHUS,

e BBIOMpaTh CMOCOO pelieHUs y4eOHOW 3anaud (CpaBHHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BEIOUpaTh HanOoIee MOIXOAAIINNA ¢ YIETOM CaMOCTOSITEIIBHO BBIJICTICHHBIX
KpUTEPUEB).

Ba3zoBrbie ncciaenoBareLCKHe JeliCTBHA:

® CIOJNIB30BAaTh  BOMPOCHI  KAaK  HCCIEAOBATEIbCKUHA  MHCTPYMEHT  TO3HAHUS,
dbopmyIupoBaTh BOIIPOCHI, (bukcupyromue MIPOTHBOpEYHE, npobemy,
CaMOCTOSITEIbHO yCTaHABIWMBAaTh KMCKOMOE M JaHHOE, (opMHUpOBaTH THIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIUI0, MHCHHE,

® TIPOBOJUTH MO CaMOCTOSITEIBHO COCTABJICHHOMY IUIAaHY HECJIOXKHBIM SKCIICPUMEHT,
HEOOJIBIIIOE HWCCIEOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYECKOTO
00beKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTy COOO0M;

® caMOCTOATEIbHO (HOpMYNIHpOBaTh OOOOIICHHS W BBIBOJIBI IO  pe3yiIbTaTaMm
MIPOBEAEHHOTO HAOIOJCHUS, UCCIEA0OBaHUs, OIEHUBATh JOCTOBEPHOCTH IMOJYyYEHHBIX
PE3yNIBTATOB, BBIBOJIOB U 0000IIICHMIA;



IMPOrHO3UPOBATH BO3MOKHOC pa3BUTHUC ITPOLCCCA, 4 TAKIKC BbIIBUTATH IMPCAITIOJIOKCHUA
0 €TI0 Pa3BUTHH B HOBLIX YCJIOBUX.

Pabora ¢ undopmaumei:

BBISBIISATH HEJOCTATOYHOCTh U U30BITOYHOCTh MH(OpPMALMM, AAHHBIX, HEOOXOAMMBIX
JUIsl pELLICHUs 3a/1a4H;

BbIOMpATh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH UHPOPMALUIO
pa3IMYHBIX BUIOB U (OPM IPEICTABICHHUS;

BbIOMpaTh (opMy IPEACTABICHHUS MH(DOPMALIMK U UIUTIOCTPUPOBATh PElIaeMble 3a/1aun
cXeMaMH, ArarpaMMaMu, HHOU rpaduKoi 1 nX KOMOUHAIMSIMU;

OLIGHUBATh HAAEKHOCTh MH(POPMAIIUH 110 KPUTEPHUSM, MPEATOKECHHBIM YUUTEIIEM WIN
c(OpMyYITHPOBAHHBIM CAMOCTOSTENHHO.

KOMMyHHKaTHBHLIe YHUBEpPCAJIbHLIC y‘leﬁﬂble JelCTBUA:

BOCTIPUHUMATh ¥ (DOPMYITHPOBATEH CYXJICHUS B COOTBETCTBUU C YCIOBUSMHU U ICIISIMU
oOl1lIeHHUs, SICHO, TOYHO, I'PAMOTHO BBIpAXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, 1aBaTh MMOSCHEHUS 0 X0y peIIeHUs 3a7jauld, KOMMEHTHPOBATh
MOJTyYEHHBIH pe3ybTaT;

B X0J1e 00CYX/IeHHU 33/1aBaTh BOIPOCHI MO CYLIECTBY 00CYKIaeMON TeMbI, POOIEMBI,
pelmiaeMoil  3aadM, BbICKA3blBaTh WJEHM, HALIEJICHHBbIE HA IIOMCK PpELICHMUS,
COIMOCTABJISITh CBOU CYXKIEHUS C CYXACHUSIMM JIPYIMX YYaCTHHUKOB JUAJora,
oOHapyXUBaTh pa3IMyuMe U CXOJICTBO MO3UIIMIL, B KOPPEKTHOH (hopme popMyIupOBaTh
pa3Horjacus, CBOM BO3PAKEHUS;

MPEJICTABIIATh PE3yNbTaThl PEUIeHHs 3a7aud, HIKCIIEPUMEHTa, UCCIIEOBAHMSI, TPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3a/ad Mpe3eHTallu U
0COOEHHOCTEHN ayAUTOPUH;

MOHMMATh M KCIOJb30BaTh MPEUMYIIECTBA KOMAH/IHON M WHAMBUAYyaJIbHON pabOTHI
IIPH PEIICHUH YICOHBIX MaTEMAaTUYECCKIX 33]1a4;

MPUHUMATH 1IeJIb COBMECTHOU J1€ATEIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThl, pacHpeneisaTb BHAbI pabOT, JOroBapuBaTbCs, OOCYXZaTh IIPOLECC MU
pe3ynbTaT paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX ¢GopMax paboThl (00CyXkaCeHHS, OOMEH MHCHHSIMH,
MO3TOBbIE IITYPMbI M JPYTHE), BBHIIOJIHATH CBOI YacTh pabOThl U KOOPAWHUPOBATH
CBOM JIEHCTBUS C JAPYTUMU YJICHAMH KOMAaH/[Ibl, OIICHUBATh KaueCTBO CBOErO BKJIaJa B
00IIMi MPOIYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMO ICHCTBUS.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranuszanms:

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH, ITOPUTM pPEIICHHS 3aJaud (WM €ro 4acTb),
BBIOMpATh CHOCOO pemeHus ¢ YYETOM HMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH C Yy4ETOM
HOBOH HH(OpMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAIbHbII HHTE/IEKT:

BJIQJICTH CIIOCO0aMU CaMOIPOBEPKH, CAMOKOHTPOJIS ITPOLIecca M Pe3yiibTaTa PereHUs
MaTeMaTU4eCcKOl 3a/1a4u;
npeaABUACTb TPYAHOCTHU, KOTOPLIC MOI'YT BO3HUKHYTH IIPHU PCIICHUH 3aJa4d, BHOCHUTDb
KOPPEKTHUBHI B JICSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, HAWAEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;



® OILICHUBATh COOTBETCTBHE PE3yJibTaTa JIEATEIbHOCTU MOCTABICHHON 1IEJIH U YCIOBUSM,
OOBSACHATh MPHUYMHBI JOCTHXKEHUS WM HEAOCTHKEHMS IIeJId, HaXOIUTh OLIHOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K xonmy oOyuenus B 7 KJjacce OOydaroIIMHCA TONYYHUT CIEAYIOLIUME IpEeIMETHBIC
pe3yibTaThl:

Yuciia 1 BbIYHCICHUA

BbImonHsATe, coueTass yCTHbIE W NHCbMEHHbIE NPHUEMBI, apupMETHUECKHUe JIEHCTBUS C
paluMOHAIbHBIMU YU CIaMHU.

HaxoauTe 3HaueHHWs] YHCIOBBIX BBIPAKEHUH, MPUMEHSATH Pa3sHOOOpa3HBIE CIOCOOBI U
npuéMbl  BBIYUCICHHS 3HAYCHWH APOOHBIX BBIPAXKECHH, COAEPIKAIIMX OOBIKHOBEHHbBIE U
NECSITUYHBIE TPOOH.

[lepexonuTe OT 01HOH (HOPMBI 3amKCU YUCEN K JIpYyrod (MpeoOpa3oBbIBATh ECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOB).

CpaBHUBATh U YIOPSA0YMBATh PALIMOHAIBHBIE YUCIIA.

OKpyrasTh YnCia.

BBINONMHATE NPUKUAKY U OLEHKY pe3yJbTaTa BBIYMCICHUMN, OLIEHKY 3HAYEHUN YUCIIOBBIX
BBIPAKCHUM. BBINOIHATE ACUCTBUSA CO CTENIEHSAMU C HATypaJIbHBIMU IIOKA3aTEISIMH.

[IpuMeHATh NpU3HAKU ASIUMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATYPAIbHBIX YHCEIL.

Pemate npakTUKO-OPMEHTHPOBAHHBIE 3a/1aud, CBS3AHHBIE C OTHOIICHHEM BEJIMYUH,
IIPONOPLUOHAIBHOCTBIO BEJIUYMH, IIPOLIEHTAMH, UHTEPIIPETUPOBATH PE3YJILTATHI PELICHUS 3a1a4
C y4éTOM OTpaHUYCHHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUS

Hcnonp30BaTh aaredpanyecKyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Mpoliecce
OCBOEHUS y4EeOHOT0 MaTepuaa.

Haxoaute 3HaueHmst OyKBEHHBIX BBIPAKEHUH MPH 3aJaHHBIX 3HAYECHUSAX IEPEMEHHBIX.

BoinonHATe peoOpazoBaHus LENOr0 BbIPaXKEHUSI B MHOTOUWIEH IIPUBEACHUEM I10100HBIX
CJIaraeéMbIX, PaCKpbITUEM CKOOOK.

BbBINONHATE yMHOXKEHHME OJHOYIEHA HAa MHOTOWIEH M MHOIOYIEHAa Ha MHOTOYIEH,
OPUMEHSTH (HOPMYJIIBI KBaJpaTa CyMMBI M KBaJIpaTa pa3HOCTH.

Ocyl1ecTBIATh Pa3I0KEHUE MHOTOWIEHOB HA MHOYKUTEIU C IOMOUIbIO BBIHECEHHS 3a
CKOOKHM OOIIero MHOXHUTEJISA, TPYNIHPOBKU ClaraeMbiX, IPUMEHEHUs (POpMys COKpalEHHOTO
YMHOKCHHUSL.

[IpumensaTs npeoOpa3oBaHUs MHOTOWIEHOB JUIsl pELIEHUS pa3iMuYHBIX 3a7ad U3
MaTE€MaTHKH, CMEKHBIX IIPEIMETOB, U3 pEalbHOUN MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMU MOKa3aTeNlsIMU JJis1 IpeoOpa3oBaHus
BBIPAXKEHUI.

YpaBHeHHUsS U HEPABEHCTBA

Pemate nuHeliHBIE ypaBHEHHS C OJHOM IMEPEMEHHOM, NMPUMEHSS NpaBUJIa MEPEXoja OT
HCXOJIHOTO YpaBHEHUS K pPaBHOCWIBHOMY eMy. lIpoBepsATh, fABIISIETCS JIM YHUCIO KOpPHEM
YpaBHEHUS.

[TpumensTh rpaduyeckre METOAbI IPH PEIICHUH JTMHEHHBIX YPABHEHUIA U UX CUCTEM.



[TonGupats npUMepsI Map YUCe, SBIAIOLIMXCS peIIeHUeM JMHEHHOTO ypaBHEHUS C IBYMS
IIEPEMEHHBIMH.

Ctpourhb B KOOPAMHATHOM IIJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHS C JBYMS
IIEPEMEHHBIMHU, TIOJIb3YyACh I'PaQUKOM, IPUBOIUTH IPUMEPHI PELICHUS YPABHEHUS.

Pemare cucreMpl ByX JIMHEHHBIX YPaBHEHUH C JIByMs IIEPEMEHHBIMH, B TOM 4YHCIIE
rpauYECKH.

CocTaBiATh M peliaTh JMHEMHOE ypaBHEHUE WIM CUCTEMY JIMHEHHBIX YpaBHEHHWI MO
YCIOBUIO 3aJla4M, HWHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3alayd IIOJy4YEHHBIN
pe3yabTar.

DOyHKUUHA

MN3o0OpaxaTh Ha KOOPAMHATHOM TMPsSMOW TOUKH, COOTBETCTBYIOIIME 3aJIaHHBIM
KOOpAMHATAM, JIy4Hd, OTpPE3KH, HWHTEpBaJIbl, 3alMChIBaTh YHUCIOBBIC IIPOMEXYTKH Ha
areOpanyeckoM s3bIKe.

OtrmeuaTh B KOOPAMHATHOM IJIOCKOCTM TOYKHM I10 33JaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku TuHeHHbIX GyHKuuid. Ctpouts rpaduk GyHKIuM y = [X|.

OnwuceiBaTh C MOMOIIBIO (YHKIMHA W3BECTHBIE 3aBUCHMOCTH MEXIY BEIMYMHAMU:
CKOPOCTb, BpeMs, PAacCTOSHME, LI€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEIBHOCTD, BPEMH,
00bEM paboTHI.

Haxoaute 3HaueHune yHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Nonumath rpaduveckuil crocod MpeaCTaBICHUS W aHanu3a WHPOPMALMHU, U3BIEKATh U
UHTEPIPETUPOBATH MHPOPMALIMIO U3 IPA(QUKOB peanbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoHumy oOyuenuss B 8 Kiacce oOydaromiuiicss MOJIYYUT CIEAYIOIIME IPEIMETHBIE
pe3yJIbTaThl:

Yuciia 1 BbIYMCTICHUS

Hcnonp30BaTh HayallbHBIE IPEICTABICHUS O MHOXKECTBE JIEHUCTBUTENBHBIX YHCEN AJIA
CpPaBHEHMsI, OKPYIJIEHUS M BBIUUCICHHUM, M300pa)xkaTb AECHCTBUTEIbHBIC YHMCIA TOYKAMU Ha
KOOPJHMHATHOMU IIPSIMOM.

[IpumensTh TOHATHE apU(METHUECKOTO KBAJAPATHOTO KOPHS, HAXOAWUTh KBaJpaTHBIC
KOpPHH, UCHOJIb3Ys ITPU HEOOXOAUMOCTH KAJIbKYJIATOP, BHIIOIHATH IPE0OpPa30BaHUs BbIPAKEHUIH,
coJlepKalIuX KBaJpaTHbIE KOPHHU, UCIIOJIb3Ysl CBOWCTBA KOPHEH.

Wcnonp3oBarh 3amucu OONBIIMX W MAJIbIX YHMCEN C MOMOIIBIO AECATUYHBIX JIpoOell U
crenenel yucina 10.

Anredpanyeckne BbIPaKeHUS

[IpuMeHATh NOHATHE CTENEHU C LENbIM II0Ka3aTeleM, BBIIOJIHATh IpeoOpa3oBaHUs
BBIPAXEHUI, COIEPIKALUX CTENEHH C LIEIbIM IIOKA3aTEIIEM.

BBINONHATE TOXIECTBEHHBIE NMPEOOPA30BaHMS PALMMOHAIBHBIX BBIPAXEHUN Ha OCHOBE
IpaBuI JeMCTBUIM HAJl MHOTOWIEHAMU U alreOpanyecKuMu JpoOsMu.

PackiaapiBaTh KBaIpaTHBIN TPEXUICH HA MHOKUTEIH.

[TpumensaTs mpeoOpa3oBaHUs BRIPAKEHHUH I PEIICHUS Pa3IMYHBIX 334 U3 MAaTEeMaTHKHY,
CMEXHBIX [IPEIMETOB, U3 PEaIbHON IPAKTUKU.

YpaBHeHusI 1 HEPABEHCTBA

Pemare nuHelHbIE, KBaApaTHbIC YPABHEHUS U PALIMOHAJIBHBIC YPABHEHHMs, CBOASIIUECS K
HUM, CUCTEMBI JIByX YPABHEHUH C IBYMs IEPEMEHHBIMMU.

[IpoBoauTH NpOCTENIINE UCCAEAOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHHUH, B TOM YMCIIE C
IpPUMEHEHHEM TIpapUuecKux IpeAcTaBIeHUN (yCTaHaBIMBAaTh, HUMEET JIM YypaBHEHHE WIH
cucTeMa ypaBHEHUI pelleH s, €ClIi UMEET, TO CKOJIBKO, U IIpoyee).



[lepexoaute OT cinoBecHOM (OPMYIUPOBKM 3ahauu K e€ anreOpanyeckod MOAEIH ¢
IOMOIIIBIO  COCTABJIICHUS ypaBHEHHMS WM CHUCTEMbl YpPaBHEHUH, HMHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33J]auyl TIOTy4E€HHBIN pe3ynbTar.

[TprMeHATH CBONCTBA YMCIIOBBIX HEPABEHCTB ISl CPABHEHUS, OLIEHKHU, pellaTh JIMHEHHbIE
HEpaBEHCTBA C OAHOM NEPEeMEHHOM M MX CHCTEMBl, JaBaTh TIpa(UUECKyl0 HIUIIOCTPALUIO
MHOX€ECTBa PEIIEHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[loHumate M  HCHONB30BATh  (DYHKIHOHAJIbHBIE MOHATUS M SI3bIK  (T€PMUHBI,
CHUMBOJIMYECKHE 0003HAu€HUs), ONpeNeNsATh 3HadeHHWe (QYHKLMU 10 3HAYEHUIO apryMeHTa,
OTIpeNIeNATh CBOMCTBA (PYHKIIUH 110 €€ TpaduKy.

Crtpouts rpaduku 3JeMEeHTapHbIX (YHKINN BUIA:

y=k/x, y=x2,y =x3,y = |x|, y = VX, ONHCBIBATH CBOICTBA YHCIOBOI (YHKIHH 110 €&
rpaduxy.

K koHiy oOyuenuss B 9 kjacce oOyyaromuiics HOJYYMUT CIEIYIOLIUE NpPEIMETHbIE
pEe3yJbTATHI:

Yucja ¥ BBIYUCICHHSA

CpaBHHBATH M YIIOPSIOYUBATH PAllMOHATIbHBIC M UPPALIMOHAIBHBIC YHCIIA.

BeinonuaTe apupmernueckue IEHCTBUS ¢ pallMOHAIbHBIMU YMCIIaMH, COYETasi YCTHbIE U
IUCbMEHHBIE IPUEMBI, BBIIIOJIHATH BEIYMCIEHHS ¢ UPPALlMOHATIbHBIMU YU CIAMH.

HaxoauTe 3HaueHMs CTENEeHEeH ¢ LEeNbIMU MOKA3aTeIsIMU U KOPHEW, BBIYUCIISATh 3HAYCHUS
YHCJIOBBIX BBIPAKECHUH.

OKpyrisiTh JEHCTBUTENbHBIE YHUCIIA, BBINOJHATH NPHUKUAKY pPE3yJbTaTa BBIYMCICHMH,
OLIEHKY YHMCJIOBBIX BBIPAXKEHUH.

YpaBHeHUs] U HEPABEHCTBA

Pemate nuHeWHbIE ¥ KBaJpaTHBIC YypPaBHEHHS, YpPaBHEHUS, CBOJIIMECS K HHUM,
npocTeime ApoOHO-paMOHAIbHbBIE YPaBHEHHUS.

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHUH C JBYMs MEPEMEHHBIMU U CUCTEMBI JBYX
YPaBHEHM, B KOTOPBIX OJHO YPaBHEHUE HE SIBJIAETCS IUHEHHBIM.

Pemate TekcToBBle 3amauM  anreOpandeckKMM CHocoOOM C TOMOUIBIO COCTaBJICHHUS
YPaBHEHMsI WJIM CUCTEMBI JBYX YPAaBHEHHH € IByMsl IEPEMEHHBIMU.

[TpoBoauTH IpoOCTENIINE HCCIEIOBAHNUS YPABHEHUN U CUCTEM YpaBHEHHI, B TOM YHCIE C
OpUMEHEHHEM TpapUuecKuX TpeACTaBICHU (yCTaHaBIMBATh, MMEET I YpaBHEHHUE WIH
cucTeMa ypaBHEHUI pelieH s, €CIIM HMEET, TO CKOJIbKO, U IIpoyee).

Pemate nuHelHble HEpaBEHCTBA, KBAaJpaTHbIE HEPABEHCTBA, M300paxkaTh peELICHUE
HEPaBEHCTB Ha YMCJIOBOU IPAMOM, 3aIIUCHIBATh PELLICHHE C TIOMOIIbIO CHUMBOJIOB.

Pemate cucTemMbl JMHEWHBIX HEPAaBEHCTB, CHCTEMBbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHUCTEMbl HEPAaBEHCTB HA UYMCIIOBOW MPSMOI,
3aIMCBIBATh PEIIEHUE C TIOMOIIBIO0 CHMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA IPU PEIIEHUH Pa3IMYHbIX 33/1au.

DOyHKUUHA

Pacno3naBath QyHKINU U3Yy4EHHBIX BHIOB. [I0Ka3pIBaTh CXEMAaTUYECKH PACIIONIOKEHUE HA

KOOPJMHATHOM TIJIOCKOCTH rpadukoB GyHKIMHA BUga: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
¢, y =x3, y =%, y = |x|, B 3aBUCHMOCTH OT 3HadYeHHiI K03(PHUIICHTOB, OIICHIBATE CBOICTBA

byHKIHHA.



Ctpouts M M300paXaTh CXEMaTHYEeCKU TIpadUKH KBaAPATUYHBIX (YHKLUH, ONHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIIMHA 1O UX TpaduKam.

Pacno3naBate  kBazpathyHyro ~(QyHKOMIO 10  (opmyne, TPUBOAWTH  MPUMEPHI
KBaIPaTUYHBIX (QYHKINH U3 PeaIbHON JKU3HH, QU3UKH, TEOMETPHH.

YucsoBble MOCJI€10BATETLHOCTH U IPOTPECCHH

PacriosnaBaTh apudmMeTHYecKyr0 M reOMETPHUYECKYIO IPOTPECCHH TPH Pa3HBIX cHocodax
3aJlaHusl.

BBIMOMHATE BBIYMCICHHUS C HUCIIOJIB30BaHUWEM (OPMYJ N-ro 4ieHa apu(MeTHyeckoll u
reOMETPUYECKON IPOrpeccuii, CyMMBI IIEPBBIX N YWICHOB.

N3006pakaTh 4iIeHBI OCIEI0BATEIBLHOCTH TOYKAMHU Ha KOOPIMHATHOM IIOCKOCTH.

Pemate 3amaun, CBsI3aHHBIC C YHCIOBBIMHU ITOCIIEIOBATEIBHOCTSIMH, B TOM YHCIIE 3a/1a4d
U3 peasbHO KHU3HHU (C HCIIOIb30BaHHEM KaJBKYJISTOPA, IUPPOBBIX TEXHOJIOTHA).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

KosmuecTBo yacoB JIEeKTPOHHbIE
HaumenoBaHue pa3ie/ioB u TeM (undposbie)
Ne n/mm Konrpoabnsie | IlpakTuyeckune
NPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypcsl
Uucna u BeIuKcIeHNs. PainoHanbHbIE bubmmorexa LIOK
1 - 25 1 https://m.edsoo.ru/7f415b
qrcia
90
bu6mmorexa [IOK
2 Anrebpanyeckue BbIpaXXEHUS 27 1 https://m.edsoo.ru/7f415b
90
bu6nmorexa [JOK
3 VYpaBHEeHMs U HEPABEHCTBA 20 1 https://m.edsoo.ru/7f415b
90
bu6nmoreka [JOK
4 Koopaunats! u rpadpuku. OyHxnum 24 1 https://m.edsoo.ru/7f415b
90
bu6nmorexa [JOK
5 [ToBTOpeHue u 060061IeHNE 6 1 https://m.edsoo.ru/7f415b
90
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




8 KJIACC

KoumnuecTBo yacos JIEeKTPOHHbIE
HaumeHnoBaHue pa3aesioB u TeM uudpoBbie
Ne i/ P Kontpoasnbie | TlpakTuueckue (1p )
NPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 UYucna u Beruncienus. KBagparHuele KOpHU 15 https://m.edsoo.ru/7f417
af8
Yucna u Berurciaenus. CTeneHs ¢ 1eabiM bubmmorexa LIOK
2 ' B 7 https://m.edsoo.ru/7f417
rokasaresieM
af8
Anrebpanyeckue BbIpaXeHUs Bubmmorexa HOK
3 p . p ' 5 1 https://m.edsoo.ru/7{417
KBagpatHbiil TpéxuiieH
af8
Anrebpanyeckue BbIpaKeHUs Bubmmorexa HOK
4 P P ' 15 1 https://m.edsoo.ru/7f417
Anrebpanueckas 1pooOb
af8
VYpaBHeHUs U HepaBeHCTBA. KBajpaTHbIe Bubmmorexa HOK
5 P P - BaAp 15 1 https://m.edsoo.ru/7f417
ypaBHEHHUS
af8
VYpaBHeHus u HepaBeHCTBA. CHCTEMBI BuGmiorexa LIOK
6 p . p ) 13 https://m.edsoo.ru/7{417
ypaBHEHUH
af8
bu6mmoreka [IOK
7 VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417
af8
8 @®yHkunu. OCHOBHBIE TOHATHS 5 bu6nmorexa [JOK




https://m.edsoo.ru/7f417
af8

bu6nmorexa [JOK
9 Oynkiun. Yucnossle GyHKINUN 9 https://m.edsoo.ru/7f417
af8
bu6mmorexa [IOK
10 [ToBTOpeHue u 060061IeHNE 6 https://m.edsoo.ru/7f417
af8
OBIIEE KOJIMYECTBO YACOB I10 102
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9 KJIACC

KosmuecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (ungposbie)
Ne i/ Kontpoabnbie | Ilpakruueckue
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Uucna u BeruncieHus. JleicTBUTENbHBIE bubmmorexa LIOK
1 ' 9 https://m.edsoo.ru/7f419d
qyucia
08
YpaBHEHHUs U HEpAaBEHCTBA. Y PaBHCHHUS C Bubnmorexa [IOK
2 p . p . 7P 14 1 https://m.edsoo.ru/7f419d
OJTHOM MTepeMEHHOMN
08
VYpaBHeHus u HepaBeHCTBa. CHCTEMBI Buomiorexa HOK
3 p . p ' 14 1 https://m.edsoo.ru/7f419d
ypaBHCHHI
08
bubmmoreka [IOK
4 VYpaBHeHus 1 HepaBeHcTBA. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d
08
bu6mmoreka [IOK
5 OyHKIMH 16 1 https://m.edsoo.ru/71419d
08
bub6mmoreka [IOK
6 YucoBble MOCIEA0BATEIHLHOCTH 15 1 https://m.edsoo.ru/71419d
08
[ToBTOpeHme, 0000IIEHNE, CHCTEMATH3AITHS Bubnuorexa LIOK
7 P ’ - ’ t 18 1 https://m.edsoo.ru/7f419d
3HAHUI 08
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KoumnuecTBo yacos 1 DJIEeKTPOHHbIE
aTa
Ne uudposbie
Tema ypoka Kontpoasnsbie | IlpakTnyeckne | H3Y4eHH
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI s
pecypchl
1 [TonsiTHE palMOHAIIBEHOIO YUCIA 1
) Apudmernueckue 1eHCTBUS € |
panoHaIbHBIMU YUCIIAMU
3 Apudmernueckue 1eHcTBU € |
panMoHaIbHBIMU YUCIIAMH
4 Apudmernueckue qeiCTBUS C 1
panoHaIbHBIMU YUCIIAMU
5 Apudmernueckue qeiCTBUS C 1
paloHaIbHBIMU YHCIAMHU
6 Apudmernueckue 1eHcTBU € |
panoHaIbHBIMU YUCIIAMU
7 CpaBHeHue, ynopsaouuBaHue 1
palMoOHAIBHBIX YHCEI
g CpaBHeHue, ynopsaouuBaHue 1
palMoOHAIBHBIX YHCEI
9 CpaBHeHue, ynops0unBaHue |
paloHaIbHBIX YHCEI
bu6mmoreka [IOK
CreneHb ¢ HaTypaJlbHbIM
10 1 https://m.edsoo.ru/7f4211

IIOKa3aTcjieM

de




11

CreneHb ¢ HaTypaJlbHbIM
IIOKa3aTesneM

bu6mmoreka [JOK
https://m.edsoo.ru/7f4213
82

CreneHb ¢ HaTypaJlbHBIM

bu6mmoreka [JOK

12 https://m.edsoo.ru/7{4215
MoKa3aTejIeM
de
bu6mmoreka [JOK
CreneHs ¢ HATYPAITLHBIM
13 yp https://m.edsoo.ru/7{4218
rmokasarejieM
be
14 Crenens ¢ HaTypaIbHBIM
MoKa3aTejieM
15 Pemrenne ocHOBHBIX 3a/1a4 Ha ApOOH,
MPOIIEHTHI U3 PEATLHOU MPAKTUKH
16 Pemrenne ocHOBHBIX 3a/1a4 Ha ApOOH,
MPOIIEHTHI U3 PEATLHOU MPAKTUKH
17 Pemenrie OCHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLIEHTHI U3 PeabHOM MPAKTUKH
18 Pemenrie OCHOBHBIX 3a/1a4 Ha JpoOH,
MPOLIEHTHI U3 PeabHOM MPAKTUKH
19 [Tpu3Haku AeTUMOCTH, Pa3I0KEHUS
Ha MHOXKUTENI HATYpallbHbBIX YUCell
20 [IpusHaku AENMUMOCTH, Pa3IOKEHUS
Ha MHOXUTEJIM HATYPATbHBIX YHCEIT
71 Peanbubie 3aBucumoctu. [Ipsamas u
oOpaTHasi TPOMOPIIMOHATIBHOCTH
2 Peanbnbie 3aBucumoctu. [lpsmas u

o6paTHa;1 MMpONnOpHUOHAIIBHOCTH




Peanbnbie 3aBucumoctu. [lpsimas u

23
oOpaTHas MpoNOpPLHUOHATIEHOCTH
24 PeanbHble 3aBucumoctu. IIpsimas u
oOpaTHast IPONOPLHOHATILHOCTH
)5 KonTponbhas pabota no teme
"PannonanbHelie yucna"
bu6mmoreka [IOK
26 bykBeHHbIE BbIpaXKEHUS https://m.edsoo.ru/7f41fe
ec
27 DopMyibl
28 ®opMyiibl
79 Ilepemennsle. [lonycTrMble 3HaYEHUS
IIEPEMEHHBIX
[IpeoOpazoBanre OyKBEHHBIX bubnuoteka [JOK
30 BBIPAXEHUH, PaCKpbITHE CKOOOK U https://m.edsoo.ru/7f41fa
MpUBEIEHNE TTOJJOOHBIX ClIaraeMbIX fa
[IpeoOpazoBanre OyKBEHHBIX bubnuotexa [JOK
31 BBIPAKEHUH, paCKpbITHE CKOOOK U https://m.edsoo.ru/7f41{d
MpHUBEIEHNE TTOJJOOHBIX ClIaraeMbIX 70
[IpeoOpazoBanre OyKBEHHBIX
32 BBIPAKEHUH, paCKpbITHE CKOOOK U
MpUBEIEHNE TTOJIOOHBIX ClIaraeMbIX
ITpeoOpa3oBanue OyKBEHHBIX
33 BBIPAKEHUH, paCKpbITHE CKOOOK U
MIpUBEIEHNE TTOJJOOHBIX ClIaraeMbIX
34 CBolicTBa CTENIEHU C HATYPAIbHBIM bubnuorexa IIOK

IIOKa3aTcjieM

https://m.edsoo.ru/7{4213




82

CBolicTBa CTENEHU C HATYPAJIbHBIM

bub6mmoreka [IOK

35 https://m.edsoo.ru/714215
[moKazarejieM
de
CBOIiCTBA CTEIEHH C HATYPAIILHBIM bubmmorexa TTOK
36 yp https://m.edsoo.ru/7{4218
roxkasarejieM
be
bu6mmoreka [IOK
37 MHOTro4JIeHbI https://m.edsoo.ru/7{4227
6e
but6mmoreka [IOK
38 MHOTro4JIeHbI https://m.edsoo.ru/7{4229
30
CrnoxeHnue, BBIUUTAHUE, YMHOKEHUE bubmmorexa HOK
39 ’ Y https://m.edsoo.ru/7f422a
MHOTOYJIEHOB
2
CrnoxeHuve, BEIUUTAHUE, YMHOKEHU bubmorexa LOK
40 OICHHE, ©> YMHONCHHE https://m.edsoo.ru/7f422¢
MHOTOUYJIEHOB
c8
CrnoxeHnue, BBIUUTAHUE, YMHOKEHUE bubmmorexa OK
41 ’ 4 https://m.edsoo.ru/7{422f
MHOTOUYJIEHOB
ca
CrnoxeHue, BEIUUTAHUE, YMHOKEHU bubmmorexa LOK
42 OICHHE, ©> YMHONCHHE https://m.edsoo.ru/7f4231
MHOTOUYJIEHOB
82
DODMYIEL COKDALEHHOL bubmuorexa [JOK
43 OPMY OKPAMIEHHOTO https://m.edsoo0.ru/714243

YMHOXKCHHUA

2a




@opMyIIbl COKpALIEHHOTO

bu6mmoreka [JOK

44 https://m.edsoo.ru/7{4246
YMHOXECHHS
4a
DODMYIEL COKPALEHHOL bubnmuorexa [JOK
45 OPMY OKPAMICHHOTO https://m.edsoo.ru/7f424¢
YMHOXECHHS
12
DODMYIEL COKPALEHHOL bubmuoreka [JOK
46 OPMY OKPAMICHHOTO https://m.edsoo.ru/7{424f
YMHOXECHHS
d2
DODMYIEL COKPALEHHOL bubmuorexa [JOK
47 OPMY OKPAMIEHHOTO https://m.edsoo.ru/714251
YMHOXECHHS
do
Paznoxenne MHOro4wjIeHOB Ha bubmorexa TIOK
48 https://m.edsoo0.ru/7{4233
MHOXUTEIN
12
Pa3noxenne MHOro4wIeHOB Ha bubmorexa TIOK
49 https://m.edsoo.ru/7{4237
MHOXUTEIN
fe
Paznoxxenne MHOro4wjIeHOB Ha bubmorexa TIOK
50 https://m.edsoo.ru/7{4239
MHOXUTEIN
de
51 Pa3noxenne MHOro4wIeHOB Ha
MHOXUTEIN
5 KonTponbHas pabota no teme
"AnreOpanyeckue BbIpakeHus"
YpaBHeHue, mpaBuiia
53 npeoOpa3oBaHUs ypPaBHEHUS,

PaBHOCWJIBHOCTh YPaBHEHUH




JIuneliHOE ypaBHEHHE C OHOU

54 IIEPEMEHHOM, pEICHUE JIMHENHBIX
YpaBHEHU
JIuneliHOE ypaBHEHHE C OHOU bubnuorexa IIOK
55 IIEPEMEHHOM, PEIIEHNE JIMHENHBIX https://m.edsoo.ru/7f4204
ypaBHEHUH 82
JIuneliHOE ypaBHEHHE C OHOU
56 IIEPEMEHHOM, peLICHUE JIMHENHBIX
ypaBHEHUH
Pemenue 3a1a4 ¢ momMoIsko bubamoreta LIOK
57 . A Hl https://m.edsoo.ru/7f4206
ypaBHEHUH
4e
Pemenne 3amau ¢ nomMomero brbmiorexa LIOK
58 . a t https://m.edso0.ru/7{4208
ypaBHEHH
06
Pemenne 3amau ¢ nomMomero brbmiorexa LIOK
59 . A m https://m.edsoo.ru/7f4209
ypaBHEHHI
a0
Pemenne 3amau ¢ nomMomero brbmiorexa LIOK
60 . a t https://m.edsoo.ru/7f420e
YpaBHEHM
be
JInHeitHoe ypaBHEHHE C IBYyMS bubmmoreia LIOK
61 P ABY https://m.edsoo.ru/7f427¢c
MIEPEMEHHBIMH U €ro rpaduk 1
JInHeHoe ypaBHEHHUE C IByMS Bubmiorexa LIOK
62 P ABY https://m.edsoo.ru/7f427¢
NEPEMEHHBIMU U €ro rpaduk %2
63 Cucrema IByX JIMHEHHBIX YPaBHEHHI bubnuotexa [JOK




C ABYMs IICPECMCHHBIMU

https://m.edsoo.ru/7{4283
6¢

CucreMa AByX JHMHEHHBIX YpaBHEHHM

64
C IByMs ITepEMEHHBIMU
65 Cucrema 1ByX JTUHEHHBIX YpaBHEHHH
C IByMsI TIEpEMEHHBIMHU
66 Cucrema 1ByX JTUHEHHBIX YpaBHEHUH
C IByMsI IEpEMEHHBIMHU
but6mmoreka [JOK
67 Pemenue cucrem ypaBHEHUN https://m.edsoo.ru/7f4284
de
bu6mmoreka [JOK
68 Pemenue cucrem ypaBHEHUI https://m.edsoo.ru/7f4286
Sa
bu6mmoreka [JOK
69 Pemenue cucrem ypaBHEHUN https://m.edsoo.ru/7f4287
dé
70 Pewrenue cucreM ypaBHeHUN
71 Pemenne cucreM ypaBHeHU
KontposnbHas paboTta mo teme Bubnmorexa [IOK
72 . https://m.edsoo.ru/7f4210
"JIuHeliHbIe ypaBHEHUS"
44
bu6mmoreka [JOK
73 Koopaunara Touku Ha npsiMoit https://m.edsoo.ru/7f41de
76
bu6moreka [JOK
74 UucnoBble IPOMEKYTKU

https://m.edsoo.ru/7{41df




3

75 UucnoBble IPOMEKYTKU
76 PaccrosiHre Mex Iy IBYMsI TOUKAMH
KOOPJMHATHON IIPSIMOM
77 PaccrosiHre Mex 1y IByMsl TOUKaMH
KOOPIMHATHON IIPSIMOI
[TpsmMoyrosibHas cucTeMa KOOpJUHAT Bubmiorexa LIOK
78 pAMOY P https://m.edsoo.ru/7f41el
Ha MJIOCKOCTH
6e
[TpsmoyronibHas cucTema KOOpJuHAT Bubmiorexa LIOK
79 PAMOY P https://m.edsoo.ru/7f41e4
Ha MJIO0CKOCTH
2a
[Tpumeps! rpaduKoB, 3a1aHHBIX bubmmorexa HOK
80 PHMEPBITD e https://m.edsoo.ru/7f41e8
bopmynamu
a8
[Tpumeps! rpaduKoB, 3a1aHHBIX bubmmorexa LIOK
81 PHMEPBITD e https://m.edsoo.ru/7f41ed
bopmynamu
80
%) [Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu
Urenue rpauKoOB peabHbIX bubmmoreia LIOK
83 P . P https://m.edsoo.ru/7f41ea
3aBUCHUMOCTEHN
24
%4 Urenue rpauKoOB peabHbIX
3aBUCUMOCTEN
bub6 OK
85 ITonsatue GyHKIUMN nomotexa 11

https://m.edsoo.ru/7{41ef




06

86 I'paduk pyHkmn
bu6mmoreka [{OK
87 CaoiicTBa GyHKINHA https://m.edsoo.ru/7f41{0
78
bu6mmoreka [IOK
88 CaoiicTBa GyHKIIHHA https://m.edsoo.ru/7f41f1
fe
but6mmoreka [JOK
&9 Jlunelinas GyHKUuSA https://m.edsoo.ru/7f4272
82
bu6mmoreka [JOK
90 Jlunetinast pyHkius https://m.edsoo.ru/7f4274
12
[Toctpoenue rpaduka TUHEHHON Bubmiorexa LIOK
91 OCTPOCHHE TP EHHO https://m.edsoo.ru/7f426d
byHKIIUU
le
9 ITocTpoenue rpaduka TUHEHHOM
byHKIIUU
93 I'padpux pyHkumm y =[x|
94 I'paduk pynkumu y =[x|
o
95 0oPA . p - CYHK https://m.edsoo.ru/7f41{5
/ Beepocceuiickas mpoBepouHas 0a
paborta —
96 HTorosast KOHTpOJIbHas paboTa / bubnuorexa IIOK

Bcepoccuiickas npoBepouHas pabota

https://m.edsoo.ru/7f429¢




HOBTOpeHI/Ie OCHOBHBIX ITIOHSATHH U

97 METOJIOB Kypca 7 Kiacca, 00001IeHne 1
3HAHUU
[ToBTOpEHNE OCHOBHBIX IOHATHI U bubnuoreka [IOK
98 METOIOB Kypca 7 Kjacca, 00001ieHne 1 https://m.edsoo.ru/7f429f
3HAHUH 32
[ToBTOpEHNE OCHOBHBIX MOHATHI U bubnuoreka [IOK
99 METOJIOB Kypca 7 kijacca, 0000111eHne 1 https://m.edsoo.ru/7f42a0
3HaHMI e0
[ToBTOpEHNE OCHOBHBIX MOHITHN H
100 METOIOB Kypca 7 Kjacca, 00001ieHne 1
3HaHUHN
[ToBTOpEHNE OCHOBHBIX IOHATHI U bubnuoreka [IOK
101 METOJIOB Kypca 7 Kijlacca, 0000111eHne 1 https://m.edsoo.ru/7f42a2
3HAHHH 7a
[ToBTOpEHNE OCHOBHBIX MOHATUN U bu6mmoreka [JOK
102 METOJIOB Kypca 7 Kiacca, 00001eHne 1 https://m.edsoo.ru/7f42a9

3HAHUN

00
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8 KJIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
JlaTa
Ne uudposbie
Tema ypoka Konrtpoasnsie | IlpakTnyeckne | H3Y'U€HH
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI s
pecypchbl
bu6mmoreka [IOK
1 KBanpaTHbIii KOpeHb U3 YUCIIa 1 https://m.edsoo.ru/7f42d4
52
bu6mmoreka [IOK
2 [TonsiTHe 06 UppaLIMOHAIILHOM UYHKCIIe 1 https://m.edsoo.ru/7f42ea
aa
3 JlecaTuunble NpUOIHKEHUS |
UppalMOHAIIBHBIX YHCE
4 JlecaTuunble NpUOIHKEHUS |
UppalMOHAIBLHBIX YHCE
JlericTBUTENBHBIC YMCTIA 1
6 CpaBHeHHE IEUCTBUTENBHBIX YHCEI 1
CpaBHeHUe J1eHCTBUTENBHBIX YUCEl 1
g Apudmerndeckuil KBaapaTHbIHI 1
KOPEHb
9 VYpaBHeHue BHIa X* = a 1
Croii b bubmuorexa [JOK
BOMCTBA apu(PMETUIECKUX
10 P . 1 https://m.edsoo.ru/7f42d8
KBaJPaTHBIX KOpHEH 6
CaotlicTBa apuMeTHUECKUX bu6mmoreka [JOK
11 . 1
KBaJIpaTHBIX KOpHEN https://m.edsoo.ru/7f42d8




62

[TpeobpazoBaHre YHCTOBBIX

bub6mmoreka [IOK

12 BBIPKEHUM, COAECPIKALIUX https://m.edsoo.ru/7f42dd
KBaJIpaTHbIE KOPHU 26
[TpeobpazoBaHue YUCIOBBIX bubnuotexa [JOK
13 BBIpaXEHH, COJIepKalInX https://m.edsoo.ru/7f42de
KBaJIpaTHbIE KOPHU d4
[TpeobpazoBanme YMCIOBBIX bubnuotexa [JOK
14 BBIpaXEHH, COJIepKalInX https://m.edsoo.ru/7f42e0
KBaJIpaTHbIE KOPHU be
[TpeobpazoBaHue YUCIOBBIX bubnuotexa [JOK
15 BBIpaXEHH, COJIepKalInX https://m.edsoo.ru/7f42e2
KBaJpaTHbIE KOPHU 62
bu6mmoreka [{OK
16 CreneHs C 1eIbIM TTOKa3aTeieM https://m.edsoo.ru/7f4354
a4
CrangapTHas 3aMUCh YUCia.
Pa3Me(pLI 00BEKTOB OKPYKAIOIIETO BuGmorexa LOK
17 MHUDa (0T SICMEHTAPHEIX HACTHI 10 https://m.edsoo.ru/7f4360
KOCMHUYECKHX 00BEKTOB), 03
JUTUTEITHHOCTH TIPOIIECCOB B —
OKPYKaroIIeM MUPE
CBONCTRA CTELCHI ¢ Le bubnuotexa [JOK
BOICTBA CTEIICHU JIBIM
18 t https://m.edsoo.ru/7f4356
MoKa3aTeeM
48
CBONCTRA CTECHI C L6 bubnuotexa [JOK
BOKCTBA CTEIICHU JIBIM
19 t https://m.edsoo.ru/7f4356

IIOKa3aTecjIeM

48




CBoliCTBa CTEIICHU C OCJIbIM

bu6mmoreka [JOK

20 https://m.edsoo.ru/7f4356
HoKa3areneM
48
CBolicTBa CTENIEHU JIBIM Brbmmorexa LIOK
21 OMCTBA CTEMEHH € 1 https://m.edsoo.ru/7f4359
HoKa3areneM
9a
CBolicTBa CTENIEHU JIBIM Bubmmorexa LIOK
22 OMETBA CTEIEHH € 1 https://m.edsoo.ru/7f435¢
HoKa3areneM
dé
23 KBanparsblil TpéxuseH
24 KBagparsslii TpéxuineH
PaznoxxeHue KBaJpaTHOTO Brbmmorexa LIOK
25 ) P https://m.edsoo.ru/7f42fd
TpEXUIeHa HA MHOKUTEIU 18
Paznoxxenue kBaapaTHOT! bubmorexa [OK
26 33 OHCHHE KBAIPATHOTO https://m.edsoo.ru/7f421d
TpEXUIeHa HA MHOKUTEIU 18
KonrposnbHas pabora no remMmam bu6nuorexa IIOK
27 "KBanparsbie kopHU. CTENEHMU. https://m.edsoo.ru/7f42ec
KBanpatsslil TpexusneH" 80
bu6mmoreka [JOK
28 Anrebpanueckas 1poob https://m.edsoo.ru/7f4303
82
JonycTtrMble 3HaYEHUS
29 NIEPEMEHHBIX, BXOJAIINX B
anreOpanyecKue BhIpaKeHUs
30 JonycTtrMble 3HaYEHUS

NEPEMCHHBIX, BXOOAIIUX B




anre6pa1/1quKI/Ie BBIPAXKCHUSA

OCHOBHOE CBOICTBO

bub6mmoreka [IOK

31 N https://m.edsoo.ru/7f4308
anreOpandyeckoit 1podu 6
bu6mmoreka [IOK
32 Coxkpaiuenue apo0eit https://m.edsoo.ru/7f430a
8a
bu6mmoreka [IOK
33 Coxkpaiienue apooei https://m.edsoo.ru/7t430f
44
but6mmoreka [IOK
34 Coxkpaiienue apooei https://m.edsoo.ru/7t430f
44
CrnosxeHue, BBIYUTaHUE, YMHOXKCHHE Bubnuorexa LIOK
35 ’ Y . https://m.edsoo.ru/7f4312
U JIeJIeHNe anredpanyeckux apodeit %
CrnosxeHue, BBIYUTaHUE, YMHOKEHH buomiorexa LOK
36 QHCHHC, © YMHOME ve https://m.edsoo.ru/7f4315
U JIeTIeHHe anreOpandeckux apooeit 0
CrnosxeHue, BBIYUTAHUE, YMHOKCHHE Bubnuorexa LIOK
37 ’ Y . https://m.edsoo.ru/7f4318
U JIeJIeHHe anre0panyeckux apooeit 2
CrnosxeHue, BBIYUTaHUE, YMHOKEHH buomiorexa OK
38 QHCHHE, © YMHOME ve https://m.edsoo.ru/7f431a
U JIeTIeHHe anre0pandeckux apooeit 0
[TpeoOpazoBaHue BEIPAKECHHIH, bubnmnoreka [JOK
39 CoJIeprKalInX anredpandecKkue https://m.edsoo.ru/7f4325

npodu

9¢




[TpeoOpazoBaHue BEIPAKECHHIH,

bubmmoreka [IOK

40 coJiepXKaliux aareopanvyeckue https://m.edsoo.ru/7f4327
Ipodu 36
[TpeoOpazoBaHue BBIPAKECHHIH, bubnmoreka [JOK
41 CoJIeprKalInX anredpandeckue https://m.edsoo.ru/714327
apobu 36
K 5 bubnuorexa [JOK
42 OFTPOIDHAT paboTa 11O TeMe https://m.edsoo.ru/7f431d
"AnreOpandeckas 1poop" 16
bub6mmoreka [IOK
43 KBanpatHoe ypaBHEHHE https://m.edsoo.ru/7f42ee
la
bu6mmoreka [IOK
44 HenonHoe kBagpaTHOE ypaBHEHNE https://m.edsoo.ru/7f42ee
la
bu6mmoreka [IOK
45 Henonnoe kBagpaTHOE ypaBHEHNE https://m.edsoo.ru/7f42ee
la
@ . ATHOLO bubnuotexa [JOK
46 OPMYIIa ROPHEH (B3P https://m.edsoo.ru/7f42f1
ypaBHECHHUS
58
do a KOpHeH KBaapaTHOTO bubmorexa TIOK
MyJia KOpHEU KB
47 pMyJIa KOp AP https://m.edsoo.ru/7f4213
ypaBHECHHUS
f6
o el KBATDATHOL bubnuorexa [JOK
MyJa K
48 OPMyTa ROpHE APATHOTO https://m.edsoo.ru/7f4215
ypaBHEHUS
a4
49 Teopema Buera bubnuotexa [JOK




https://m.edsoo.ru/7f42fe
10

bubmmoreka [IOK

50 Teopema Buera https://m.edsoo.ru/7f4300
76
Pemennie ypaBHeHU, CBOISAIINXCS K bubmmorexa OK
51 P > CBOVI https://m.edsoo.ru/7f43c5
KBaJIPaTHBIM
42
Pemenne ypaBHeHUH, CBOISAIINXCS K bubmorexa OK
52 P > CBOVI https://m.edsoo.ru/7f43c3
KBaJIPaTHBIM
do
ITpocreiimme qpoOHO bubmmorexa OK
53 p AP https://m.edsoo.ru/7{4328
palvoHaIbHbIE YPaBHEHUS 6
[Ipocreitmme npo6HO Bubnuorexa LHOK
54 p AP https://m.edsoo.ru/7{432b
palvoHaIbHBIE YPaBHEHUS 6o
Pemrenue TekCTOBBIX 3a7a4 C bubmmorexa HOK
55 A . https://m.edsoo.ru/7{42{7
MTOMOIIBIO KBAJIPATHBIX YpaBHEHUN 5e
Pemenne TekCcTOBBIX 321124 C bubmmorexa OK
56 g . https://m.edsoo.ru/7{42{8
MTOMOIIBIO KBAJIPATHBIX YpaBHEHUN e
KourponsHas pabora mo teme bubmorexa [TOK
57 " P P " https://m.edsoo.ru/7f4301
KBanpatHble ypaBHEHUS 0
53 JIuneliHOE ypaBHEHUE C IBYMs

NepEeMEHHBIMH, €ro rpaduk,




HpUMEPHI PellICHHs ypaBHEHHH B
LEJIbIX YHCIIax

59

JIuneliHOE ypaBHEHUE C IBYMs
HepEeMEHHBIMH, €ro rpaduk,
IIPUMEPBI PELLICHUS YPABHEHUM B
LEJIBIX YHUCIIax

60

JIuneliHOE ypaBHEHUE C IBYMs
HepEeMEHHBIMH, €ro rpaduk,
IIPUMEPBI PEILICHUS YPABHEHUM B
LEJIBbIX YHCIIaX

61

Pemenue cucrem AByX JIMHENHBIX
YpPaBHEHUU C ABYMs IEPEMEHHBIMU

62

Pemenue cucrem AByX JTUHEHHBIX
YPaBHEHHUH C IByMS IEPEMEHHBIMU

63

Pemenne cucreM IByX JIMHEWHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU

64

IIpumepsl peleHus CUCTEM
HEJIMHENHBIX YPaBHEHUH C IBYMs
IIEPEMEHHBIMU

65

[IpuMmeps! penieHust cucreM
HEJIMHENHBIX YPaBHEHUH C IBYMsI
NIEPEMEHHBIMU

66

['paduyeckas uHTEpIpETALIUS
yYpaBHEHUS C ABYMsI IEPEMEHHBIMU U
CHCTEM JIMHENHBIX YPABHEHHUM C
JIBYMsI IEPEMEHHBIMU

bu6mmoreka [JOK
https://m.edsoo.ru/7{43d6
dé

67

I'paduueckas uHTEpIIpETALIUSL
YpaBHEHHMSI C IByMsI IEPEMEHHBIMU U

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6




CUCTEM JIMHENHBIX YPaBHEHUH C
JIByMsI IEPEMEHHBIMU

PenieHne TeKCTOBBIX 3a7a4 C

68
MIOMOIIIbIO CUCTEM YPaBHEHUI
69 Pemenue TekcToOBBIX 3a51a4 ¢
IIOMOIIBIO CUCTEM YPaBHEHUI
70 Pemenue TekcToOBBIX 3a51a4 ¢
IIOMOIIBIO CUCTEM YPaBHEHUI
71 YucrioBble HEPABEHCTBA U UX
CBOMCTBA
7 YucrioBble HEPABEHCTBA U UX
CBOMCTBA
73 HepaBeHcTBO ¢ 01HOM ITEpEMEHHON
Tusei . bubnuoteka [JOK
WHEWHbIE HEPABEHCTBA C OJTHON
74 N P https://m.edsoo.ru/7f42c6
MEePEMEHHOM 1 UX PEIICHUE 9
Tuneit . bubnuotexa [JOK
WHEWHbIC HEPABEHCTBA C OJHOMN
75 . p https://m.edsoo.ru/7f42c8
MEPEMEHHOM U UX PEIlICHUE 40
76 JInHeliHbIe HEpABEHCTBA C OJTHOM
IIEPEMEHHOMN U UX PELICHUE
C N bubmuorexa [JOK
HCTEMbI INHEHHBIX HEPABEHCTB C
77 . . P https://m.edsoo.ru/7f42cb
OJIHOM IEPEMEHHOM U UX PEIICHHE 23
C N bubmuoreka [JOK
HCTEMbI INHEHHBIX HEPABEHCTB C
78 P https://m.edsoo.ru/7f42cd

OJHOM MEPEMEHHON U UX PELICHUE

2c




CucreMbl TUHEHHBIX HCEPABCHCTB C

79
OJIHOY NIEPEMEHHOM U UX PEIICHHE
N300paxenue pemieHus TMHEHHOTO bu6mmoreka [JOK
80 HEPABEHCTBA U UX CUCTEM Ha https://m.edsoo.ru/7{42c9
YHUCJIOBOU IIPSAMOM e4
N3obpaxeHnue pemeHus TMHEHHOTO bubnuotexa [JOK
81 HEPABEHCTBA U UX CUCTEM Ha https://m.edsoo.ru/7{42c9
YUCIIOBOM MIPSMOU e4
KonTpoasHas pabora no temam
82 "HepaBenctBa. CucreMbl
ypaBHEHU"
bu6mmoreka [IOK
83 [HonsTne pynkunn https://m.edsoo.ru/7f433c¢
12
O6unacTh onpenenaeHus: 1 MHOXXECTBO brbmiorexa LIOK
84 . ped https://m.edsoo.ru/7f433d
3HaYeHUN QyHKIMU
84
85 Crnioco0sl 3a1anust GyHKIUN
86 ['paduk pyHKIINN
g7 CaoiicTBa (yHKIMHU, UX
oTtoOpakeHHe Ha rpaduke
28 Urenue u noctpoeHue rpadkoB
byHKIMMA
29 [Ipumeps! rpagukoB GyHKIHH,
OTpaXKAIOIINX peabHbIE MPOIECChHI
90 DyHKINH, ONUCBIBAIOLIUE TIPIMYIO U bubnuorexa IIOK

00paTHYIO MPONOPIHOHATIEHBIE

https://m.edsoo.ru/7{434b




3aBUCHUMOCTH, UX TpapuKu bc
91 ['nnep6ona
bu6mmoreka [{OK
92 l'unep6ona https://m.edsoo.ru/7f4343
e2
bu6mmoreka [IOK
93 I'paduk bynkmum y = x> https://m.edsoo.ru/7f4345
72
Oynkmun y =x3, y =x3, y=Vx,y = bubnmnoreka [JOK
94 [x|; rpaduueckoe perenue https://m.edsoo.ru/7f434d
YPaBHEHUH U CUCTEM ypaBHCHUN 38
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
METO/IOB KypCOB 7 U 8 KJIacCOB, bubnmnorexa [JOK
95 0000111eH1e 3HaHU / https://m.edsoo.ru/7f4371
Bceepocculickas npoBepoyHas aa
pabora
HroroBas koHTpoNbHas padoTa / bubnmoreka [JOK
96 Bcepoccuiickas npoBepoydHas https://m.edsoo.ru/7f434e
paborta b4
[ToBTOpEHNE OCHOBHBIX IMOHSATHI U
97 METO/IOB KypCOB 7 1 8 KJIacCOB,
0000111eH1e 3HAHUH
IToBTOpEHNE OCHOBHBIX MOHATUHN U bubnmoreka [JOK
98 METO/I0B KypCOB 7 M 8 KJIacCOB, https://m.edsoo.ru/7{4373
000011IeHre 3HAHU T 6¢c
IToBTOpEHNE OCHOBHBIX MOHATUHN U bubnmnoreka [JOK
99 METO/I0B KypCOB 7 M 8 KJIacCOB, https://m.edsoo.ru/7f4375

000011IeH1E 3HAHUN

10




HOBTOpCHI/IC OCHOBHBIX IIOHSATHH U

bubmmoreka [IOK

100 METOJIOB KypcoB 7 U 8 KJIaCCOB, 1 https://m.edsoo.ru/7f4376
000011eHNe 3HAHUT b4
IToBTOpEHNE OCHOBHBIX MOHATUHN U bubnmoreka [JOK

101 METO/I0B KYpCOB 7 M 8 KJIacCOB, 1 https://m.edsoo.ru/7f436b
000011IeHre 3HAHUT 88
IToBTOpEHNE OCHOBHBIX MOHATUN U bubnmoreka [JOK

102 METO/I0B KYpCOB 7 M 8 KJIacCOB, 1 https://m.edsoo.ru/714378
000011IeHNEe 3HAHUHI 58

OBHLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBo yacos

KonTpoJbubie

Bcero
padoTbI

IIpakTH4eckune
padoThI

JlaTa
U3Y4YeHH
s

DJIEeKTPOHHbIE
uugposbie
o0pa3oBaTtejibHbIE

pecypchl

Pammonansnable yncna,
VMppalyoOHaJbHbIEC YUCIIa, KOHEUHbIE U
OECKOHEUHBIE JIECATUYHBIE IpOoOH

MHo0kecTBO IEHCTBUTENLHBIX UHCET;
JNEUCTBUTEILHBIC YHClIa KaK
OECKOHEUYHBIE JIECATUYHBIE IpoOH

B3anMHO 0HO3HAYHOE COOTBETCTBUE
MEXIY MHOXECTBOM JCHCTBUTEIbHBIX
YyUCel U MHOKECTBOM TOYEK
KOOPJIMHATHOW IIPSIMOM

CpaBHeHUe JIeHICTBUTENBHBIX YUCEl,
apupMeTHYECKUe eHCTBUS C
JeMCTBUTENIbHBIMU YHCIIaMU

HpI/I6J'II/I)KéHHOC 3HAYCHUEC BCIINYHNHDI,
TOYHOCTDb HpI/I6J'II/I)KeHI/I}I

Oxpyrienue yncen

OxpyrieHue yucesn

IIpukuaka v OLleHKa pe3yJIbTaToB
BBIYHCIIEHUN

IIpukuaka v OLleHKa pe3yJIbTaTOB
BBIYHCIICHUN

10

JIuneiiHoe ypaBHeHue. Pemienue

but6mmorex [JOK




ypaBHeHHfI, CBOJISIIIUXCS K TUHEHHBIM

https://m.edsoo.ru/7{43bf
66

11

JInneiiHoe ypaBHeHue. Pemenue
YPaBHEHUH, CBOAAIIMXCA K JIMHEWHBIM

KBagparnoe ypaBHeHue. Penienue

bu6mmoreka [IOK

12 YpaBHEHUH, CBOJALINXCS K https://m.edsoo.ru/7f43c5
KBaJPaTHBIM 42
KBanpaTtHoe ypaBHeHue. Pemenue bubnuoreka [IOK
13 yYpaBHEHUH, CBOJALINXCSA K https://m.edsoo.ru/7f43c5
KBaJ[paTHBIM 42
but6mmoreka [IOK
14 bukBanpaTHble ypaBHEHUS https://m.edsoo.ru/7f43c3
do
bu6mmoreka [{OK
15 bukBanpaTHble ypaBHEHUS https://m.edsoo.ru/7f43c3
do
IIpumepsl pelieHns: ypaBHEHU N
16 TPETbEN U YETBEPTOU CTENEHEN
pa3no’KeHueM Ha MHOXKUTETH
[IpuMmeps! perieHust ypaBHEHUN
17 TPEThEN U YETBEPTOM CTENEHEN
pa3no’keHueM Ha MHOXKHUTETH
p 5 bubmuorexa [JOK
HIEHU HO-PaLMOHATIBHBIX
18 cHierme E[po O-patHo https://m.edsoo.ru/7f43¢c9
ypaBHEHUH
b6
p 5 bubmuotexa [JOK
HIEHU HO-PaLMOHAIBHBIX
19 CHICHHE /PO pattno https://m.edsoo.ru/7f43c9

yYpaBHEHUU

b6




Pemenne TekCTOBBIX 3aga4

20
anre0panvdecKuM METOI0M
)1 Pemenue TekcToBBIX 3a1a4
anreOpanyeckuM METOA0M
” Pemrenne TekCTOBBIX 3a/1a4
anre0panvdecKuM METOI0M
3 KonTponbHas padota no teme
"VpaBHEHHUs ¢ OIHOI TepeMeHHON"
YpaBHEHME ¢ ABYMsI IEPEMEHHBIMU U bubmorexa HOK
24 https://m.edsoo.ru/7f43d0
ero rpauk
b4
bu6mmoreka [JOK
YpaBHEHME ¢ ABYMsI IEPEMEHHBIMU U
25 https://m.edsoo.ru/7f43d0
ero rpauk
b4
%6 Cucrema ByX JINHEHHBIX YpaBHEHUI
C IByMs IEPEMEHHBIMU U €€ pPeLeHUE
27 Cucrema 1ByX JIMHEHHBIX YpaBHEHUN
C IByMs IEPEMEHHBIMU U €€ pPeleHUE
)3 Cucrema 1ByX JIMHEHHBIX YpaBHEHUIN
C IByMs IEPEMEHHBIMU U €€ pelleHue
79 Cucrema 1ByX JIMHEHHBIX YpaBHEHUN
C IByMs IEPEMEHHBIMU U €€ pelleHne
Pemenue cucrem AByX ypaBHEHUM, bu6mmoreka [JOK
30 OJTHO U3 KOTOPBIX JIMHEHHOE, a APyroe https://m.edsoo.ru/7f43d2
— BTOPOU CTEIEHU 3a
31 Pewienue cucreM 1ByX ypaBHEHHUI, bubnuorexa IIOK

OIHO U3 KOTOPBIX HHHCﬁHOC, a I1pyroe

https://m.edsoo.ru/7{43d5




— BTOpPOH CTEIICHU

Pewienue cucreM IByX ypaBHEHHUI,

32 OJIHO U3 KOTOPBIX JIMHENHOE, a APYroe
— BTOPOM CTEIEHU
Pemienue cucteM ByX ypaBHEHH,
33 OJIHO U3 KOTOPBIX JIMHEHHOE, a APyroe
— BTOPOU CTEIEHU
I'padmueckas unTepnperanus
34 CUCTEMBI YpaBHEHUH C IBYyMsI
nepeMEHHBIMHU
35 Pernienue TeKCTOBBIX 3a7a4
anreOpanvdecKkuM crocooom
36 Perienue TeKCTOBBIX 3a7a4
anreOpanvdecKkuM crocooom
37 KonTponbHas pabota mo Teme
"CucreMsl ypaBHEHUN"
18 HucnoBsle HEPAaBEHCTBA U UX
CBOMCTBA
bu6mmoreka [IOK
39 ‘-Incun OBBIC HEPABEHCTEA 1 X https://m.edsoo.ru/7t43ad
CBOMCTBa
Sa
. . bu6mmoreka [IOK
40 Jluneitibie Ijep ABCHCTBA € OAHON https://m.edsoo.ru/7f43af
MEePEMEHHOM 1 UX PEIICHUE 08
. . bu6mmoreka [IOK
41 JluHeiHEIe HEpaBeHCTBa ¢ ORHOR https://m.edsoo.ru/7f43af

IIEPEMEHHOM U UX PELICHUE

08




JIvHeliHbIe HEPaBEHCTBA C OJHOM

bu6mmoreka [JOK

42 N https://m.edsoo.ru/7{43af
MEPEMEHHOMN U UX PEIICHUE 08
43 CucTtembl TUHEHHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U UX PELICHUE
44 CucTtembl TUHEHHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U UX PELICHUE
45 CucTtembl TUHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEIICHHE
KBangparnbie HepaBeHCTBA U UX Bubnuorexa LIOK
46 https://m.edsoo.ru/7f43b0
peteHue
98
KBagpaTHble HEpaBEeHCTBA U UX Bubnuorexa LIOK
47 https://m.edsoo.ru/7143b2
penieHne le
KBagpaTHble HEpaBEeHCTBA U UX bubmorexa OK
48 https://m.edsoo.ru/7f43b5
penieHne 2
49 KBagpaTHble HEpaBEeHCTBA U UX
penieHne
50 KBagpaTHble HEpaBEHCTBA U UX
penieHne
I'padmueckas unTeprperanus bubnuoreka [IOK
51 HEPAaBEHCTB U CUCTEM HEPABEHCTB C https://m.edsoo.ru/7f43b0
JIByMsI [IEPEMEHHBIMU 98
I'padmueckas unTeprperanus
52 HEPaBEHCTB U CHCTEM HEPABEHCTB C

ABYMs ICPEMCHHBIMU




Konrtponbnas pabora no reme

53
"Hepasenctpa"
KBanparuunas ¢pyHkius, e€ rpaduk u bubmmorexa LIOK
54 flp YHICHHA, €e TP https://m.edsoo.ru/7f4396
CBOMCTBA
c6
KBanpatnunas ¢ynkuus, e€ rpapux u brbmiorexa LIOK
55 \J,lp YHIIU, p https://m.edsoo.ru/7f4398
CBOICTBA
42
KBanpatnunas ¢ynkuus, e€ rpapux u brbmiorexa LIOK
56 f[p YHIIU, p https://m.edsoo.ru/7f4399
CBOICTBA
b4
ITapaOoia, KOOpAMHATEI BEPIITNHEL bubmmorexa OK
57 P » KOOPA p https://m.edsoo.ru/7f439¢
napaboJIbl, 0Ch CHMMETPHH 1apadoJIbl b4
ITapaOoita, KOOpAMHATEI BEPIINHEI bubmmorexa HOK
58 P » KOOPA p https://m.edsoo.ru/7f43a0
napaboJIbl, 0Cb CHMMETPHH apadoJIbl 1a
ITapaOoita, KOOpAMHATEI BEPIINHEI bubmmorexa HOK
59 P » KOOPA p https://m.edsoo.ru/7f43al
napaboJIbl, 0Cb CHMMETPHH 1apadoJIbl ac
ITapabosa, KOOpAMHATHI BEPILIUHBI bubmorexa TIOK
60 P » KOOPA P https://m.edsoo.ru/7f43a3
napaboJIbl, 0Ch CHMMETPHH 1apadoJIbl le
ITapabona, K WHATHI BEPILIUHBI bubmorexa HOK
61 panoia, xoopa °P https://m.edsoo.ru/7f43a5
napaboJIbl, 0Cb CHMMETPHH TTapabOJIbl 6
6 [Tapaboia, KOOpIMHATHI BEPIITHHI

napaboIIbl, 0Cb CAMMETPHH MapadoIIbl




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

63 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 I'paduxm pynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
66 I'paduxm pynkumii: 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|
68 ['paduku pynkumit: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
KontponbHas paboTa o Teme bubmmorexa HOK
69 https://m.edsoo.ru/7f43ab
"OyHkuun"
84
[TonsaTne yncnoBon brbmiorexa LIOK
70 https://m.edsoo.ru/7f43e6
MIOCJIEIOBATEIBHOCTH
c6
3amanue mocaea0BaTeIbHOCTH bubnuotexa [JOK
71 pexyppeHTHOH hopMyIIoi 1 https://m.edsoo.ru/7f43eb
dbopmyI0ii n-TO UIeHa da
ApudmeTrnueckasi U reoMeTpUUecKas brbmiorexa LIOK
72 https://m.edsoo.ru/7f43ed
POTPEeCCUu
Te
Apudmerndeckas U reoMeTpudecKas brbmiorexa LIOK
73 https://m.edsoo.ru/7f43{3

HpOrpeccuu

b4




®opmyJibl N-ro WieHa
apupMeTUIECKON U TEOMETPUUECKON

bu6mmoreka [JOK

74 . https://m.edsoo.ru/7f43f5
MPOTPECCHI, CYMMBI TIEPBBIX N %o
YJICHOB
®opMyIbl n-ro qvneHa ) BuGmiorexa [IOK
75 aqu)MeTHtieCKOH 1 TEOMETPHAECHOM https://m.edsoo.ru/7f43ef
MPOrpeCCUil, CYMMbI IEPBBIX N e
YJICHOB
®opMyIbl N-ro qvneHa ) BuGmiorexa [IOK
76 apI/I(1)MeTI/I‘ieCKOI/I U TEOMETPUUYECKON hittps-//m.edsoo.ru/7f43£0
MPOrpeCCUil, CYMMBI IEPBBIX N 6
YJICHOB
®opMyIbl n-ro qvneHa ) BuGmorexa [IOK
77 apI/I(1)MeTI/I‘ieCKOI/I U TEOMETPUUYECKON https-//m.edsoo.ru/7f437
MPOTPECCHI, CYMMBI TIEPBBIX N e
YJICHOB
®opMyIbl n-ro qvneHa ) BuGmiorexa [IOK
78 apI/I(1)MeTI/I‘ieCKOI/I U TEOMETPUYECKON hitps://m.edsoo.ru/ 7438
MPOrpeccuii, CyYMMbI IEPBBIX N 20
YJICHOB
H300paxeHne 4IeHoB
79 apupMeTUIECKON U TEOMETPUUECKON
IIPOrpeECCUil TOUKaMH Ha
KOOPAMHATHOW IITOCKOCTH
H300paxeHne 4IeHoB
20 apuMeTUYECKOI U TeOMETPHUECKOM

IIPOTPECCUil TOUKaMH Ha
KOOPAWHATHOW IITIOCKOCTH




JIMHEeNHBIN U DKCIIOHEHIINAIbHBIN

81
poct
bu6mmoreka [JOK
82 CnoxHbI€ TPOLIEHTHI https://m.edsoo.ru/7f43fe
Oe
bu6mmoreka [IOK
83 CrnoxHbI€ TPOLIEHTHI https://m.edsoo.ru/71f4401
a6
bu6mmoreka [IOK
KonTponbHas padora no teme
84 | " https://m.edsoo.ru/7f4404
YucnoBbIe MOCIIETI0BATEILHOCTH 3
[ToBTOpenue, o6odIIEHNE 1
CHCTEMAaTH3alMs 3HaHUH. 3aInCh,
85 CpaBHEHUE, ACUCTBUSA C
JICUCTBUTEIILHBIMHU YHCIIAMHU,
YHUCIIOBAs MpsMast
[ToBTOpenue, o6odIIEHNE 1
86 cucremarusanus 3HaHui. [IpoueHTsl,
OTHOIICHHUS, TIPOTIOPITUU
[ToBTOpenue, o6odIIEHNE 1
87 CcHUCTEeMaTH3aIus 3HAaHUH.
Oxpyrienue, npuOIMKeHre, OleHKa
IToBTOpenue, 0000IIEHIE U
p . bu6mmoreka [IOK
cUcTeMaTh3alus 3HaHui. Pelenne
88 https://m.edsoo.ru/7f443b
TEKCTOBBIX 337129 apu(PMETHICCKUM 12
crocooom =
29 [ToBTOpEeHnue, 060061EeHNE U bubnuoreka [IOK

cucTeMaTu3alus 3Hauui. Penienue

https://m.edsoo.ru/7f443¢c




TEKCTOBBIX 33134 apU(PMETUICCKUM d4
crocooom
[ToBTOpenue, 06001IeHUE U
bu6mmoreka [JOK

cucTeMaTh3anus 3HaHui. Pemnenue

90 https://m.edsoo.ru/7f443f
TEKCTOBBIX 33134 apU(PMETUICCKUM
ea
crocooomM =
[ToBTOpenwue, 060061IeHUE U
. bubnnorexa [IOK
cUCTeMaTH3aIlHs 3HaHUH.
91 https://m.edsoo.ru/7f4441
[TpeoOpa3oBaHue aaredpanuecKux
. ca
BBIPKEHUH, TOMYCTUMBIC 3HAUCHHSI =
[ToBTOpenwue, 060061IeHUE U
. bubnnorexa [IOK
cUCTeMaTH3aIlHs 3HaHUH.
92 https://m.edsoo.ru/7f4443
[TpeoOpa3oBaHue aaredpanuecKux )
BBIPKEHUH, JOMYCTHUMbIC 3HAUCHHUSI —
[ToBTOpenue, 06001IeHUE U
. bubmnorexa [IOK
cUCTeMaTH3aIlHs 3HaHUH.
93 https://m.edsoo.ru/7f4446
[TpeoOpa3oBanue anredpanuecKux -
BBIPKEHUH, TOMYCTUMbIC 3HAUCHHUSI =
[ToBTOpenue, 060061IeHUE U
. bubnnorexa [IOK
cUCTeMaTH3allHs 3HaHUH.
94 https://m.edsoo.ru/7f444a
[TpeoOpa3oBaHue aaredpanuecKux o4
BBIPKEHUH, TOMYCTUMBIC 3HAUCHHSI —
[ToBTOpenue, 06001IeHUE U
cucTteMaTr3anus 3HaHui. OyHKINU; bubmorexa HOK
95 . Y ’ https://m.edsoo.ru/7f444c
MIOCTPOCHHE, CBOMCTBA N3YUCHHBIX 56
byHKIUI -
96 [ToBTOpenue, 06001IeHUE U bubmmoreka [IOK

CHCTeMaTH3alus 3HaHUH. cDyHKI_II/II/IZ

https://m.edsoo.ru/7{444f




IIOCTPOEHHE, CBOWCTBA N3Y4YEHHBIX
byHKIMIA

[ToBTOpenue, 06001IeHUE U
cucreMaTHu3anus 3HaHui. OyHKIUY:

bu6mmoreka [JOK

97 N 1 https://m.edsoo.ru/714451
MOCTPOCHUE, CBOWCTBA N3YUEHHBIX p
. a
byHKIUI —
[ToBTOpenwue, 060061IeHUE U
cucremaTusanus 3HaHui. OyHKINU: Bubmmorexa [IOK
98 . i ' 1 https://m.edsoo.ru/7f4452
MOCTPOCHUE, CBOWCTBA N3YYEHHBIX p
. e
byHKIUI —
[ToBTOpenwue, 060061IeHUE U
. bubnuoreka IIOK
CUCTeMAaTH3aIlHs 3HAaHHH.
99 . 1 https://m.edsoo.ru/714455
['padmyeckoe penieHue ypaBHEHUHN U 16
UX CUCTEM -
[ToBTOpenue, 06001IeHUE U
100 CUCTeMAaTH3aIlHs 3HAHH. 1
I'paduueckoe perieHne ypaBHeHUH U
UX CUCTEM
101 HToroBast KOHTpOJIbHAs paboTa 1
102 O0600611eH1Ee U cUCcTeMaTU3alus i

3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102




MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KUIIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1

Yucna v BEIUUCICHUS

1.1

BHHOJ’IHHTB, coueras YCTHBIC u IIUCBbMCHHBIC HpI/IéMH,

apudmeTnyecKkre AeUCTBUS C PAIIMOHATBHBIMU YHCITAMH

1.2

HaxomuTh  3Ha4eHHWs]  YHCIOBBIX  BBIPAKCHHHA,  MPUMEHSTH
pa3zHooOpa3Hble CIOCOObI M MPUEMBI BHIUHUCICHHS 3HAUEHUN APOOHBIX

BBIPAKEHUH, COIEPKALUX OOBIKHOBEHHBIE U AECATUYHBIE APOOU

1.3

[lepexoguts OT oAHOM (QOpMBI 3amUcH 4YHCEd K JApPYrou
(mpeoOpa3oBBIBaTh  JECATHYHYIO  JIpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYI0 B JECATUYHYIO, B YaCTHOCTH, B OECKOHEYHYIO

JECATUYHYIO APOOB)

1.4

CpaBHI/IBaTB H YIIOpAOOYHMBATh PallMOHAJIBbHBIC YKUCIIa

1.5

OKpyrasTh yncina

1.6

BBINONHATE NPUKUAKY W OLEHKY pe3ylbTara BBIYMCICHUH, OLEHKY
3HAQYCHWM 4YMCIIOBBIX BBIPDAKCHUH. DBBINONHATE  JIEHUCTBUA €O

CTCIICHAMMU C HAaTYpaJIbHBIMHU ITIOKAa3aTCIISIMU

1.7

HpI/IMeHHTB IIPpU3HAKHU ACJIUMOCTH, Pa3IOKCHHUEC Ha MHOXHUTCIN

HAaTypaJIbHBIX YHCET

1.8

Pemarp  NpakTHKO-OpMEHTHPOBAaHHBIE  3aladyd, CBA3aHHBIE C
OTHOLLIEHUEM BEJIMYUH, IIPONOPLUOHAIBHOCTBIO BEIINYMH,
IIPOLICHTAMH, WHTEPIPETUPOBATh pE3yJbTaTbl peLIEeHUs 3aaad ¢
Y4ETOM OTpaHUYCHHH, CBSA3aHHBIX CO CBOMCTBAMH pPacCMaTpPUBAEMBIX

00BEKTOB

Anrebpanyeckue BbIpaXKEHUS

2.1

Hcmons3oBaTh anre6p AU4YCCKYI0O TCPMHHOJIOTMIO W  CHMBOJIUKY,

IIPUMCHATH e€ B IIponecce OCBOCHUA yqe6H0ro Marcpuraia




Haxomute 3HaueHuss OYKBEHHBIX BBIPQKEHUH TpU  3aJaHHBIX

22 3HAYEHMSX [TEPEMEHHBIX
)3 BommonusaTe mnpeoOpazoBaHUs 1I€JIOTO  BBIPAKEHHUS B MHOTOWIEH
' MIPUBEJICHUEM MOAOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BbINONHATE YMHOXKEHHE OJHOWIEHA Ha MHOTOYJIEH M MHOI'OWIEHA Ha
2.4 MHOTOYJIEH, NPUMEHATh (OpMynbl KBaJpaTa CyMMbl U KBajpara
pa3HoCTH
OcyuiecTBISITh pa3ioKEHNE MHOTOUIEHOB HA MHOXKUTEU C IOMOIIbIO
2.5 BBIHECEHHMSI 32 CKOOKHM OOIIEro MHOXHUTENs, TPYIITUPOBKH CIaraéMsiXx,
npuMeHeHHs (OPMYJIT COKPALIEHHOTO YMHOKECHHUS
26 [IpumensTh npeoOpazoBaHUsI MHOTOYJIEHOB JUISl PELUEHUS PA3JIMYHBIX
' 3a/1a4 U3 MaTeMaTHKH, CMEXHBIX [TPEAMETOB, U3 PEAJIbHOM IPAKTUKHU
57 Hcnonps30BaTh CBOWCTBA CTENEHEW C HATypajdbHBIMHU I10KA3aTEIISIMU
' JUTS TPe0OPa30BaHUS BRIPAKEHUIH
3 VYpaBHEHUS 1 HEPABEHCTBA
Pemate nuHEHbIE ypaBHEHUS C OJHOM TIEPEMEHHOW, HPUMEHSS
3.1 IpaBuja Mepexoja OT UCXOJHOIO YPaBHEHHSI K PABHOCHIBHOMY €MY.
IIpoBepsTh, SIBIISIETCA U YUCIIO KOPHEM YpaBHEHUS
12 [IpumensTb rpaduueckue METOAbl NPHU  PEIICHUU JIMHEHHBIX
' YPaBHEHUU U UX CUCTEM
33 [TonGupats npuMepsl Nap YKCeN, SBISIOLIMXCS PELIEHUEM JIMHEHHOTO
' YpaBHEHUS C JIBYMS [IEPEMEHHBIMU
Ctpouth B KOOPJUHATHOMN TIOCKOCTH IpadUK JIMHEHHOTO YPaBHEHUS C
34 IBYMsSI TIEPEMEHHBIMH; MOJIB3YSICh TPaQUKOM, MPHUBOAUTH MPUMEPHI
peuieHus: ypaBHEHUs
35 Pemate cucremsl 1ByX JUHEHHBIX YPaBHEHUM C ABYMS IEPEMEHHBIMU,
' B TOM 4HCIIE TpapUUeCcKu
CocTaBiaTh U pemarh JMHEWHOE YpaBHEHUE WIM CUCTEMY JIMHEHMHBIX
3.6 YPaBHEHUH MO YCIOBHIO 337a4H, HHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4y ITOJIYyYEHHBIN pe3yabTatT
4 Koopaunate! u rpaduku. OyHKIINN
11 N300pakaTh Ha KOOPIMHATHOW NPSAMOM TOYKH, COOTBETCTBYIOIIHE

3aaHHBIM KOOpJAWHATaM, Jy4Hd, OTPE3KH, HHTCPBAJIbI, 3allMChIBATbH




YU CJIOBBIC ITPOMECIKYTKH Ha anre6panquK0M SA3BIKC

4.2

Ormeuatr B KOOpZ[I/IHaTHOf/'I INIOCKOCTH TOYKH IIO 3aJaHHBIM

KOoOopJMHaTaMm

4.3

Crpoutsb rpaduku TuHeHHbIX GyHKIUNA. CTpouth rpadux QyHKIUH Y

= x|

44

OnwuceiBaTh C MOMOINBIO (PYHKUIUH HM3BECTHBIC 3aBUCHMOCTH MEXKIY
BEIIMYUHAMU: CKOPOCTb, BpPEMs, PACCTOAHME, LECHY, KOJIHMYECTBO,

CTOMMOCTb, TPOU3BOIUTENEHOCTD, BpeMsi, 00BEM pabOoThI

4.5

HaxonuTs 3HaueHune QyHKIMH 10 3HAYCHHUIO €€ apryMeHTa

4.6

[lonumars rpaduueckuii crmoco0 NpPENCTaBICHHUS U aHaIU3a
uH(popMalMy, H3BIEKaTh W HMHTEPIPETUPOBATH HHGMOpPMALUIO U3

rpadMKOB peabHBIX MPOLIECCOB U 3aBHCUMOCTEH

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJjbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa30oBaTeILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1

Yucna v BEIUUCICHUS

1.1

Hcmons3oBaTh Ha4daJIbHBIC npeaACTaBJICHUA (6] MHOKECTBE
HGﬁCTBHTCHBHHX YUCCI IJIs1 CpaBHCHUA, OKPYIJICHUA U BBI‘-IPICJICHPIﬁ,
I/I306pa}KaTB ,I[eflCTBI/ITeJIBHBIe qucCjla TOYKaMHM Ha KOOpI[I/IHaTHOI\/'I

IpsAMON

1.2

[IpumeHsTh TMOHATHE  APUPMETUYECKOTO  KBAJAPATHOTO  KOPHS,
HaxXOJUTh KBaJpaTHbIE KOPHHU, HCIOJB3Ys MpH HEOOXOAMMOCTHU
KaJIbKYJISITOP, BBIIOJHATH NpeoOpa3oBaHUsl BbIPAXKEHUN, COAEPKAIINX

KBaJIpaTHbIE KOPHHU, UCTIOJIb3Ys CBOWCTBA KOPHEM

1.3

Hcrmonp30BaTh 3amucu  OOJIBIIMX M MaJbIX YHCEI C IIOMOIIBIO

JECSITHYHBIX Apobel u crerneneit uncna 10

Anredpanueckue BbIpaXKeHUs

2.1

HpI/IMeHHTB IIOHATHUEC CTCIICHHU C NLCJIIBIM II0Ka3aTCJIC€M, BbIIIOJIHATH
Hp606pa30BaHI/I5{ BBIpa)KeHHfI, coacpxamux CTECICHU C LOCJIbIM

IIOKa3aTcjieM

2.2

BrmmonssaTh TOXKACCTBCHHBIC Hp606pa30BaHI/I5{ paunOHaJIbHBIX




BBIPQKCHUI HA OCHOBE IMPaBWJI JCHUCTBUM HAJ MHOIOWICHAMH U

anredpanvdecKuMu Jpo0sMu

23

PaCKJ'Ia,I[BIBaTB KBa,I[paTHHﬁ TpéXLIJ'IeH Ha MHOXXHTCIIN

24

[IpumeHsTh NpeoOpa3oBaHMs BBIPAKEHUUN JUISl PELICHUS PAa3JIMYHBIX

3a/1a4 U3 MaTeMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEAIbHON IIPAKTUKU

YpaBHEHHUs U HEpABEHCTBA

3.1

PemraTe HHHeﬁHBIe, KBaApaTHbBIC YpPaBHCHHA KW pPalMOHAJIbHBIC
YpaBHCHUA, CBOAAIINECA K HUM, CUCTEMbI IBYX ypaBHeHI/Iﬁ C IBYyMs

MNEPpCMCHHBIMU

3.2

[IpoBoauTh mpoCTeHIIne HUCCIENOBAaHUS ypPaBHEHUH U CUCTEM
ypaBHEHMI, B TOM 4YHCI€ C MpPUMEHEHHEM TIpaduiyecKux
MpeAcTaBiIeHU (yCTaHaBIIUBaTh, UMEET JU yYpaBHEHHE WJIM CHCTEMa

YPaBHEHUH pELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE)

33

[lepexonuth OT cioBecHOM  (OpPMYIHPOBKM  3adadyd K  e€
areOpanvyeckod MOJIENHM C MOMOILBIO COCTABJIEHUS YPABHEHMS WIIU
CUCTEMbl ypaBHEHUW, HWHTEPIPETUPOBATH B COOTBETCTBHH C

KOHTEKCTOM 3aJ1a4¥ MOJTYyYECHHBIN pe3yJIbTaT

3.4

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJIsi CPABHEHUS, OLICHKH,
pelaTh JIMHENHbIE HEPABEHCTBA C OJHOUM IEPEMEHHON U UX CUCTEMBI,
naBaTh  TpaUUYECKyr0  WJUTFOCTPAIlMI0  MHOXECTBA  PEIICHUN

HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIUU

4.1

[loHuMaTh ¥ WCHONB30BaTh (PYHKUMOHAIBHBIE MOHATUS M S3BIK
(TepMUHBL, CUMBOJIMYECKHE OOO3HAYEHHMsI), ONPEICNATh 3HAuUCHUE
(GyHKIMH TIO 3HAYEHHUIO apTyMEHTa, OMpPEIeNsATh CBOWCTBA (YHKLUHU

1o e€ rpaduKy

4.2

Crtpouts rpaduKu 31eMEHTAPHBIX PYHKIMIA BU/A!
yv=k/x

kix
, Y =X,y = X3, y = |X|, onuCBhIBaTh CBOMCTBA YHUCIOBON (HYHKIIMH MO €€

rpaduky




9 KJIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1

Yucna v BEIUUCICHUS

1.1

CpaBHI/IBaTB U yHnopsAao4MBaTh pPANUMOHAJIBHBIC W HUPpALUOHAJIBHBIC

qucia

1.2

BremoaHATh apI/I(I)MGTI/ILIeCKI/Ie HGfICTBPIH C paMOHaJIbHbIMU YUCJIaMH,
coucTasd yCTHBIC W IMHMCbMCHHBLIC HpI/IéMBI, BBIIIOJIHATH BBIYHMCIICHHUA C

HppaliiOHAJIbHBIMH YU CJIaMHU

1.3

HaXO,I[I/ITB 3HAQUYCHMS CTEICHEH ¢ OCJIBIMH ITIOKA3aTCIIsIMHU U KOpHGfI,

BBIYUCIIATH 3HAYCHHN A YN CIIOBBIX Bblpa}KeHI/Iﬁ

1.4

OprFJIHTB HeﬁCTBHTeHBHBIe YHKClia, BEIIIOJIHATE IPUKUAKY pE3yjibTaTa

BBIHHCHGHHﬁ, OLICHKY YHUCJIOBBIX BBIpa)KCHHfI

ypaBHeHI/IH " HCPpaAaBCHCTBA

2.1

Pemate  nuHEMHBIE M KBAaJApaTHBIE YPaBHEHHWs, ypaBHEHUS,

CBOJALIMUECS K HUM, [IPOCTEHIINE JPOOHO-palliOHAIbHBIE YPABHEHHUS

2.2

Pemate cuctemsl IByX JIMHEHHBIX YPaBHEHUM C ABYMs IIEPEMEHHBIMU
U CHUCTEMBI JIBYX YPAaBHEHHUH, B KOTOPBIX OJJHO YPAaBHEHUE HE SABIISICTCS

JIMHEHHBIM

23

Pemate TexcToBBIC 3aJadn anre6pa1/1quKI/IM CII0COOOM C IIOMOIIIBIO
COCTaBJICHHUA YpPaBHCHHA HJIHM CUCTEMBI JIBYX ypaBHeHI/Iﬁ C JByM:

NMEPpCMCHHBIMU

24

[IpoBoauTh DpOCTEHIINE WCCIECIOBAaHUS YpPAaBHEHUHM U  CHUCTEM
ypaBHEHHH, B TOM 4YHCIE€ C TPUMEHEHHEM TpapUuecKuX
IIpe/ICTaBICHUH (HallpuMep, yCTaHaBIUBATh, UMEET JIM YPAaBHEHHUE WU

CHCTEeMa YpaBHEHU pelIeHusl, €CIIU UMEET, TO CKOJIBKO)

2.5

PemraTe JIMHEWHBIE HCPaBCHCTBA, KBaJApaTHbIC HCPaBCHCTBA,
I/I306pa}KaTB pPEUICHUC HEPABCHCTB HA YHCJIOBOM HpﬂMOfI, 3aIlMChIBATh

PEIICHUE C ITIOMOIIIBIO CUMBOJIOB




2.6

Pemate cucTeMbl JIMHEMHBIX HCPAaBCHCTB, CHUCTCMblI HCPABCHCTB,
BKIIFOHAIOME KBaApaTHOC HEPABCHCTBO, I/1306pa)KaTb pEeIICHUE
CUCTEMBbI HECPAaBCHCTB Ha YHCJIOBOM HpHMOﬁ, 3alUCbIBaTh PCUHICHUC C

IIOMOIIBIO CHUMBOJIOB

2.7

Hcmons3oBaTh HEPABCHCTBA IIpH pEIICHUHU PA3JIMYHBIX 3aJa4

OyHKIUU

3.1

PacrioznaBate  (QyHKIIMM ~ W3y4eHHBIX  BUAOB.  [loka3bIBaTh
CXEMAaTUYECKHU PACIIOJIOKCHHE HAa KOOPIUHATHOMN TUIOCKOCTH IpaduKoB
dbynkumii Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx-+c, B 3aBUCHMOCTH OT

3HauYeHUH K03(PPUIIMEHTOB, OMUCHIBATH CBONCTBA (DYHKIUI

3.2

[Toka3piBaTh  CXEMATUYECKH PACIOJIOKEHHE HA  KOOPIUHATHOM
IJIOCKOCTH TpadukoB GyHKIMHA BUAa y = VX, y = |X| B ONHUCHIBATh

CBOWCTBa (PyHKIIUI

3.3

Ctpoutb u H300paXkaTh CXEMaTHYECKH TpaduKd KBaIPAaTUIHBIX
(GyHKIMH, ONUCHIBATH CBOWCTBA KBAaAPAaTUYHBIX (QYHKIMHA IO HX

rpadukam

34

PacnioznaBath kBaApaTUuHylo GYHKIUIO 10 (Qopmysie, TPUBOIUTH
MpUMephl KBAJPAaTUYHBIX (YHKIUH M3 peanbHON >KU3HH, (PU3UKH,

reoMeTpun

ApudmeTrnueckas U reoMeTpUYeCcKas Iporpeccuu

4.1

PacrioznaBaTth apuMeTHYEeCKyt0 U FeOMETPUUYECKYI0 TIPOTPECCHH MPU

Pa3HbIX croco0ax 3aJaHusA

4.2

BbINONMHATE BBIYMCICHUS C MCIOJNb30BaHHEM (GOpMYN 7-TO WieHa
apu(MeTHyecKol U reoMeTpUUYECKOil Mporpeccuii, CyMMbI MEPBBIX N

YJICHOB

4.3

I/I306pa)KaTB YJICHBI ITOCJICIOBATCIBHOCTH TOYKAaMH Ha KOOpI[HHﬁTHOﬁ

IIJIOCKOCTH

4.4

PemraTe 3aJa4u, CBA3aHHBIC C YHCIIOBBIMHU IIOCICOOBATCIbHOCTIAMU, B
TOM YHCIC 3aJadyu U3 peanLHoﬁ KHU3HHU (C HUCIIOJIB30BaHHNEM

KaJIbKYJIATOPA, HUPPOBBIX TEXHOIOTHIN)




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COIEPKAHUS
1 Uucna v BBIYUCICHUS
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEXO0J OT OAHOH (OPMBI 3amucu
1.1 npobeirt k apyrou. IloHsTHE panMOHAIBHOTO YHCIA, 3alKCh, CPAaBHEHHE,
YHOPSAOYMBAHUE PAITMOHATIBHBIX YHCE
- ApudmeTndeckre ASHCTBHSI C pallMOHATBLHBIMU YHCIaMu. Pernenne 3amad u3
' peasibHOM MPAaKTUKKM HA 4acTH, HA IpoOuU
13 Crenenp ¢ HaTypaJlbHBIM TIIOKa3aTeJeM: OIlpelieleHne, Mpeodpa3oBaHue
' BBIPKECHUHN HA OCHOBE OTPE/ICIICHUS, 3aMUCh OOIBIINUX YHCEI
14 [IporieHThI, 3amUCch MPOLEHTOB B BUAE IpoOU U IpoOU B BHJE MPOIECHTOB.
' Tpu ocHOBHBIE 33]]a4M Ha MPOLEHTHI, PEIICHUE 3a/1a4 U3 PEaIbHON MPAKTUKHU
s [Ipumenenne TPU3HAKOB JEIMMOCTH, pa3joXeHHE Ha  MHOXKHUTEIU
' HaTypaJbHbBIX YHCET
L6 PeanbHbie  3aBUCMMOCTM, B TOM  4ucle TpsiMasi W oOpaTHas
' MIPOMOPLUOHATIBHOCTH
2 Anrebpandeckue BoIpaKeHUS
51 [lepemenHble, YNCIOBOE 3HAYEHHUE BBIPAXKEHUS ¢ mepeMeHHo. [lomycTrumblie
' 3HAUYEHMSI IEPEMEHHBIX
55 [IpencraBneHne 3aBUCHUMOCTH MEXKIY BEIUYMHAMH B BHIE (QOPMYIIBL
' Brruncnenus no gopmynam
53 [IpeoOpa3oBanre  OYKBEHHBIX  BBIPAXKEHHH,  TOXXIECTBEHHO  paBHbBIC
' BBIPKCHUS
24 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTeIEM
2 Opnnounensl U MHOTOouwlIeHbl. Ctenenb MHOTOwieHa. ClnokeHue, BbIUUTAHUE,
' YMHOKE€HUE MHOTOWICHOB
Y DopMyJIbl COKPAIEHHOTO YMHOXKEHUS: KBAJpaT CyMMBbI U KBaJpaT pa3HOCTH.
' ®opMmyia pasHOCTH KBaapatoB. Pa3nokeHne MHOTOYJICHOB HA MHOKUTEIHU
3 VYpaBHeHnus




31 VYpaBHeHHE, KOpPEHb YpaBHEHHS, IpaBujia IpeoOpa3oBaHUs ypaBHEHUS,
' PaBHOCUIILHOCTh YPaBHEHU
12 JluHeitHoe ypaBHEHHE C OJHOW NEPEMEHHOM, YUCIO0 KOPHEW JMHEWHOro
' YPAaBHEHUs, PEILICHNE JINHEWHBIX YPABHEHUN
13 CocraBiieHne ypaBHEHUI 110 yCJIOBUIO 3a/1auM. PelieHue TEKCTOBBIX 3a/1ay C
' MTOMOMUIBIO YpaBHEHUHN
34 JluneliHoe ypaBHEHHE C IBYMS IEPEMEHHBIMH U €T0 rpaduk
CucremMa JBYX JMHEWHBIX ypaBHEHHH C JABYyMsl INEepeMeHHbIMU. PerieHue
3.5 CHCTEM YpaBHEHUH CIOCOOOM IMOJACTaHOBKU. IIpuMephl pemeHus: TeKCTOBBIX
3a/1a4 ¢ MMOMOLIBIO0 CUCTEM YPaBHEHHIM
4 Koopaunate! u rpadpuku. @yHKIIuN
4.1 Koopaunara Touku Ha mpsMont
42 Uucnosble TpOMEKYTKH. PaccTosiHue Mexay AByMs TOYKaMU KOOPIMHATHON
' NpAMOi
e [IpssMmoyronpHas cuctema koopauHaT, ocu Ox u (Jy. AGciucca U opanHATA
' TOYKH Ha KOOPJMHATHOM IJIOCKOCTH
44 [Tpumepsr rpaduKkoB, 3aAaHHBIX (opMmynamMu. UTeHHe TpapuKOB pearbHBIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynkmuu. I'paduk Gynknuu. CpoiicTBa GyHKIINUNA
4.6 Jlunetinas gynkius, e€ rpaduk. I'paduk dyHKINH ¥ = [X|
47 I'paduueckoe permieHue JNTHMHEHHBIX YpPaBHEHHMH HM CHCTEM JIMHEWHBIX
. YpaBHEHU
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Hucna u BBIYUCIEHUS
11 KBagpatusiii xopeHb u3 uucna. lloHsitHe 00 uppanMoOHAIBFHOM YHCIIE.
' JlecsiTuunblie MPUOIMKEHUS UPPALMOHATIBHBIX YHCE
CpoiicTBa apudmeTHyecKux KBaApAaTHBIX KOpPHEH M HMX MPUMEHEHHE K
1.2 peoOpPa30BAHUI0 YUCIIOBBIX BBIPAKCHUIN M BBIYHCICHUSM. J|eHCTBUTEIBHBIC
qucna
1.3 Crenenb ¢ 1eNIbIM MoKa3aTesieM U e€ cBoiicTBa. CTaHaapTHas 3alKiCh YUCiIa




2 Anredpanyeckye BbIpaXKeHUs
2.1 KBagparsslil TpEXUIIEH, pa3IoKEHUE KBAIPATHOTO TPEXWICHA HA MHOKUTEIN
2.2 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO ajredpandeckoit qpodu
2.3 CrnoxxeHue, BBIYUTaHNE, YMHOKECHHE, JICICHUE allreOpandecKux apooei
2.4 PanrioHanbHbIE BRIpaXXEHUS U UX TIPEOOpa30BaHUe
3 VYpaBHEHUSI U HEPABEHCTBA
11 KBanpatHoe ypaBHeHue, Qopmyna KOpHEH KBaJApaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pemenue ypaBHeHM, CBOASIIMXCS K JIMHEHHBIM U KBAIPATHBIM
33 [Ipocreiimue 1poOHO-palliOHATBHBIC YPABHEHUS
I'paduueckas uHTEpNpEeTalnsl ypaBHEHUN C ABYMS NMEPEMEHHBIMH M CHUCTEM
34 JIMHEWHBIX YpaBHEHUH C JABYMs MepeMeHHbIMU. [IpuMephl pelieHus cucrteM
HEJIMHEWHBIX YPaBHEHUH C IByMS IEPEMEHHBIMH
3.5 Pemienue TekCcTOBBIX 3a1au alreOpandecKuM crocoOom
3.6 YucnoBble HEPABEHCTBA U UX CBOICTBA
3.7 HepaBeHcTBO ¢ 01HOM TIepeMEHHOM
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JIuneiiHble HEpaBEHCTBA C OJJHOW IEPEMEHHOMN
3.10 CucremMbl TMHEMHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUU
il [Monsatue ¢ynkuun. OOIacTh ONpeAeNeHUs M MHOXXECTBO 3HAUCHHM
' ¢byakuur. CriocoOsl 3agaHus GYHKIIHHA
4.2 I'padux Gpynkuun. YreHue cBOCTB GyHKIMHU 1O €€ rpaduKy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAKAIOUINX PEATbHBIE TPOLECCHI
44 OyHKIMK, OIUCHIBAIOIIME NPSIMYI0O U OOpaTHYIO MpPOINOPLHOHABHBIE
' 3aBHCHMOCTH, UX rpaQuKu
4.5 @yHknuu y =x? y = x’°
4.6 Oy y = Yx, y = |x
4.7 I'paduaeckoe pereHne ypaBHEHUIH U CHCTEM YpaBHCHHM

9 KVIACC




Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

1 Hucna v BBIYUCIEHUS
. PanyonanbHple uynciia, MppalMOHAIBHBIE YMCIA, KOHEYHbIE M OECKOHEYHBIE
' JECATUYHBIE APOOU
MHOeCTBO IeHCTBUTENIbHBIX YHCEIN, IEHCTBUTENIbHbIC YHcia Kak 0eCKOHEUHbIE
- JecATUYHbIE ApoOH. B3auMHO OZJHO3HAYHOE COOTBETCTBUE MEXY MHOKECTBOM
' JEMCTBUTEIBHBIX YUCET U KOOPAUHATHOM npsiMoil. CpaBHEHHE JEMCTBUTEIBHBIX
qucen
1.3 Apudmerndeckue IeHCTBUS C IEHCTBUTEIBHBIMU YHCITAMH
N3mepenusi, npuOImKeHus, OleHKH. Pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA,
v JUIUTENBHOCTh IPOLIECCOB B OKpyxawomeM wmupe. [Ipubnuxénnoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkeHus. Oxpyriaenue yucen. [Ipukuaka u orneHka
pe3ybTAaTOB BBIUNCICHUI
2 VYpaBHEHUs 1 HEPABEHCTBA
2.1 YpaBHeHUs ¢ OJJHOM NTEPEMEHHOI
2.2 Jluneitnoe ypaBHeHue. Penenre ypaBHEHUN, CBOJIAIIMXCS K TUHEHHBIM
2.3 KBanpatHoe ypaBHeHue. Penienre ypaBHEHUM, CBOSIIIIMXCS K KBAIPATHBIM
Y bukBagpatHoe ypaBHenue. Ilpumepsl pelieHus YpaBHEHUM TpeThed U
. YeTBEPTOU CTENEHEH PA3JIOKEHUEM HA MHOKHUTEIHN
2.5 Pemenue npoOHO-paliMOHAIEHBIX YPAaBHEHHH
2.6 Cucrembl ypaBHEHU
2.7 VYpaBHeHHE ¢ IByMsI IEPEMEHHBIMU H €ro Tpaduk
2.8 Pemienue cucrem AByX JIUHEHMHBIX YPaBHEHUU C IBYMsI IEPEMEHHBIMU
29 Pemienue cucrem OByX ypaBHEHHH, OJHO U3 KOTOPBIX JIMHEMHOE, a APyroe —
' BTOpPOM CTEIEHU
2.10 I'paduueckas HHTEPIIPETALIUS CUCTEMBI YPAaBHEHUH C IBYMSI IEPEMEHHBIMH
2.11 Pemennie TeKCTOBBIX 33724 aNreOpandeckKuM crocooom
2.12 UucnoBbie HEPAaBEHCTBA U UX CBOMCTBA
2.13 PemreHne MMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHON
2.14 Pemrenne cucreM JTMHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU
2.15 KBagparusle HepaBeHCTBA
2.16 I'padmyeckass uWHTEpHIpeTasi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMS




MNEPpCMCHHBIMU

3 OyHKIMU

31 KBagparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapaGona, KOOpIUHATHI
' BEPIIHUHBI Tapaboibl, 0Cb CUMMETPUU NTApaOOJIbI

3.2 I'paduku bynakuuit y=kx, y=kx+b u ux cBoricTBa

33 I'paduku bynkmuit y=k/x, y = x* u ux cBoricTBa

34 I'paduxu QyHKIMI , 1 UX CBOICTBA
4 YucnoBble OCIEN0BATEIBHOCTH

il Omnpenenenne U crocoObl 3a/laHUsl YHCIOBBIX MOCIEAOBaTeNbHOCTEH. 3amanue
' MOCIIE0BATEIHLHOCTH PEKYPPEHTHOU hopmyIoi u popMyIioit #-To dieHa

42 Apudmernueckas mporpeccusi. Dopmynbl n-To  uwieHa apuUPMETHUECKOM
' IIPOrPECCUU, CYMMBI IIEPBBIX /1 YICHOB

43 I'eomerpuueckas nporpeccus. QPopMyibl n-ro  WiI€Ha TI€OMETPUYECKON
' MIPOrPECCUU, CYMMBI [IEPBBIX /1 YICHOB

w N3o0pakeHne 4WiIeHOB apu(PMETHUYECKOM M TEOMETPUYECKON MpOorpeccuit
. TOYKaMH Ha KOOPJAMHATHOM IIJIOCKOCTH. JIMHENHBIN U 3KCITIOHEHIIMAIbHBIN POCT

4.5 CnokHbI€e TPOLIEHTHI




IMPOBEPAEMBIE HA OI'S 11O MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBHON TPOT'PAMMbBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

Kon
NMPoBePSIEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
OCBOEHUSI OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'O
o0mero oopazoanus Ha ocHose ®I'OC

YMeHHe OnepupoBaTh MOHATHUSAMHU: MHOXKECTBO, IIOJMHOXKECTBO,
OlepallM¥ HaJ MHOXECTBAMH; YMEHUE OIEpUPOBATh IIOHATUIMMU:
rpad, cBA3HBIN rpad, AepeBO, LUKI, MPUMEHITh UX IMPH PELICHUU
3aJja4; yMEHHUE UCII0JIb30BaTh rpaduueckoe MpecTaBIeHue MHOXKECTB
JUIsL OTIMCAHMS PEANBHBIX IIPOLECCOB U SBJICHUM, NP PELICHUM 3a]a4

U3 JIPYyTUX Y4eOHBIX MPEIMETOB

Vmenue OIICpHUPOBATH IMMOHATHUAMU: OIIPCACIICHUE, aKCHMOMa, TEOpEMaA,
A0Ka3aTCjIbCTBO;, YMCHHC pacClio3HaBaTb HCTHUHHBIC U  JIOKHBIC
BBICKAa3bIBaHHUA, IIPHUBOJUTH IIPUMEPBI W KOHTPIIPHUMEPBI, CTPOUTH

BBICKA3bIBAHHWA U OTPULAHUA BBICKQ3bIBaHUH

YMeHHe onepupoBaTh MOHATHAMU: HATypallbHOE 4YMCIIO, IIPOCTOE U
COCTaBHOE YHCJIO, JEIMMOCTh HATypalbHBIX YHCE, IPU3HAKU
AEIMMOCTH, IEJI0€ YUCIIO, MOAYJb 4YUCIA, OOBIKHOBEHHas IpoOb U
JecATu4Has ApoOb, CTAaHJAPTHBIA BUJ 4HCIA, PALMOHAIBHOE YHCIIO,
UppalMOHAIFHOE YHWCIO, apu(PMETHUYeCKUH KBAJAPATHBI KOPEHB;
YMEHHE  BBIIOJIHATH JEHCTBUS C 4YHMCIAaMHM, CpPaBHUBaTb U
YHOOPAZOYMBATh YUCIA, IPEACTABIATh 4YHUCIA HAa KOOPAMHATHOU
IPSIMOW, OKpYIVIATh YHUCIIA; YMEHHE JejaTb HNPUKUIKY W OLEHKY

pe3yJibTaTa BBIYMCIEHUN

YMeHue onepupoBaTh MOHATHSMM: CTENEHb C LENbIM II0KAa3aTeleM,
apudmeTnyecKkuil KBaJApaTHBIM KOPEHb, MHOTOWIEH, airedpandeckas
Ipo0Ob, TOXAECTBO; 3HAKOMCTBO C KOPHEM HaTypaJlbHOM CTENEHU
0oJbllle €IWHULBI; YMEHHE BBIIOJIHATH pacu€rbl 1Mo Qopmyiam,
npeoOpa3oBaHus IENbIX, JAPOOHO-PAIMOHATBHBIX BBIPAXKCHUH U
BBIPKEHUN C KOPHSIMH, Pa3IOkKEHHE MHOTOYJIEHAa Ha MHOXKUTENIH, B
TOM 4YHCJIE€ C UCIOJb30BaHUEM (OPMYIT DPAa3HOCTH KBaApaTOB H

KBaJpaTa CyMMBbI U Pa3HOCTHU

Vmenue OIICPpHUPOBATH ITOHATUAMU: YHUCIIOBOC PAaBCHCTBO, YPABHCHHUC C




OJIHOM IIEPEMEHHOM, 4YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHUE pellaTh JUHEHHbIE U KBaJApPAaTHHIC ypaBHEHUS,
IpOOHO-pallMOHANIBHBIE YPaBHEHUSI C OJHOW IMEPEMEHHOM, CHUCTEMBI
JBYX JUHEHHBIX YpaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W  JPOOHO-pallMOHANILHBIC HEPABEHCTBA C  OJHOU
MIEPEMEHHOM, B TOM YHUCJIE MPU PELICHUH 33]1a4 U3 IPYTUX MPEeIMETOB
U TMPAKTUYECKUX 3a7a4y; YMEHUE HCIIOJIb30BaTh KOOPAMHATHYIO
NpSIMYI0O ¥ KOOPJIUHATHYIO IUIOCKOCTb HJIsi M300pa)KeHUsS pelleHui

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKUUS, rpaduK GyHKIHH, HYINA
byHKIHH, IPOMEXKYTKH 3HAKOITOCTOSHCTBA, IPOMEXYTKH
BO3pacTaHus, yOBIBaHUS, HaWOOJbIIee M HAUMEHbLIEC 3HAYCHUS
byHKINH; yMeHHe OIIEpUPOBATH HOHSATHSAMH: npsmast
MPONOPIMOHATIBHOCTD, JUHEHHas (PYHKIUS, KBaapaTuyHas (yHKIIHA,
oOpaTHasi TPOIOPIMOHAIBHOCT, Mapabosia, rumepOoia; yMeHHUe
CTpOUTH rpaduKku QYHKIUN, UCTIOTB30BaTh TPadUKH JIJIS ONIPEACTICHUS
CBOICTB IIPOIIECCOB M 3aBUCHMOCTEH, /ISl peIICHHs 3aJad U3 JAPYTUX
Y4eOHBIX TPEAMETOB U pEAITbHON KH3HH, YyMEHHE BBIPAXKATH

(bOpMynaMI/I 3aBUCUMOCTH MCXKIY BEIMYMHAMU

Ymenue OIIepUPOBAThH HOHATUSAMMU: [0CJIEI0BATENbHOCTb,
apupmeTHyeckass M TEeOMETpUYecKas  IPOrpeccuu;  yMEHHue
UCIOJIb30BaTh CBOICTBa MOCIENOBaTEIbHOCTEH, (HOPMYJBI CyMMbI U
o0IIero 4jeHa MpH pelieHHH 3a/a4, B TOM 4YHCIE 3a/Ja4 U3 JIPYTHX

y4eOHBIX PEIMETOB U PEATbHOM KUZHU

VYMeHue peliaTth 3aaud pa3HbIX TUIOB (B TOM 4YMCJE Ha MPOLEHTHI,
JIOAM W 4YacTH, JBWXKEHHE, paboTy, LeHy TOBapOB U CTOMMOCTb
MOKYIOK U YCIIYT, HAJIOTH, 3a/1a4i U3 00JIaCTH yIPaBJICHUs JIUYHBIMU U
CeMEeWHbIMH  (MHAHCAMM); YMEHHE  COCTABIATH  BBIPAKCHUS,
YPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMBbl II0 YCJIOBHUIO  3a/JauH,
UCCIIEIOBaTh NOJY4YEHHOE PELICHUE U OLCHMBATh IIPABIONOA00OHOCTD

IMOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBath MOHATUAMU: GUTYpaA, TOUKA, OTPE3OK, MpsMas,
Ty, JIOMaHasi, yroj, MHOTOyT'OJIbHHUK, TPEYTOJIbHHUK, PAaBHOOEIPEHHBIH
U PaBHOCTOPOHHUN TPEYroJbHUKH, HPSIMOYTOJIbHBII TPeyrojbHUK,

MeauaHa, OMCCEeKTpUca U BBICOTA TPEYrOJIbHHUKA, YETBIPEXYTOJIbHHUK,




napajiesiorpaMM, poMO, TPSMOYTOJbHUK, KBaJpaT, Tpaelus;
OKPY>KHOCTb, KpPYI, KacaTellbHasl; 3HAKOMCTBO C ITPOCTPAHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3alaud, B TOM YHCJIE U3 MOBCETHEBHOMN
KU3HU, Ha HAXOXKJIECHUE I€OMETPUYECKHX BEIMYUH C IPUMEHEHUEM

M3yYEHHBIX CBOMCTB UTYp U (PaKTOB

10

YMeHue OomnepupoBaTh IOHATUSMHU: PABEHCTBO (HUIYp, pPaBEHCTBO
TPEYrOJbHUKOB; MapajuIeIbHOCTh U MEePHEHANKYISIPHOCTh MPSIMBIX,
VIOl MEXIYy MNpSMbIMH, TEPIECHIUKYJISAp, HAKJIOHHAs, MPOCKIUs,
nonobue Guryp, nogo0HbIe TPEYTrOJbHUKH, CHMMETPHSI OTHOCUTEIILHO
TOYKM U NPSAMOM; YMEHHUE paclo3HaBaThb PAaBEHCTBO, CUMMETPUIO U
nonobue ¢uryp, napamieIbHOCTh U NEPIEHIUKYISIPHOCTh MPSIMBIX B

OKPY)KaIOILIeM MUPE

11

YMeHue onepupoBaTh IOHATHUAMU: JUIMHA, PACCTOSHUE, YIoOJ
(BenMuMHA yria, CUHYC U KOCHHYC yIja TPEeYyrojbHHUKa), IJIOLIA/b;
YMEHHE OLIEHUBATh pa3Mepbl MPEIMETOB U 00BEKTOB B OKPYKAIOILIEM
MHUpE; YyMEHHE TMPUMEHATH GOpMyJbl MEpUMETpa U  IUIOIIATU
MHOTOYTOJIbHUKOB, JJIUHBI OKPY)KHOCTH M IUIOMIATN Kpyra, o0bema
MPSMOYTOJIBHOTO MapaJUIeNICIINIENd; YMEHHE MNPUMEHSATh INPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJbHUKA,
teopemy Ilucdaropa, TpuUroHomMeTpuueckre COOTHOLICHHS  AJIs

BBIYMCIICHUS IIUH, PACCTOSHUM, IIJIOIIAAeH

12

YMmenue wu3zo0paxkaTb IUIOCKHE (UTYpBl W HX KOMOWHAIHH,
IIPOCTPAHCTBEHHbIE (UIYpbl OT PYyKH, C IOMOIIBIO UEPTEKHBIX
UHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB 110 TEKCTOBOMY MWIJIU

CUMBOJIbHOMY OITMCAHUIO

13

YMeHue  onepupoBaTb — IOHATHSAMM:  NPSMOYTOJIbHAsh — CHUCTEMa
KOOpJMHAT, KOOPJAMHAThl TOYKH, BEKTOp, CyMMa BEKTOpPOB,
IIPOU3BEACHNE BEKTOPA HA YUCIIO, CKAJSIPHOE IIPOU3BEACHNE BEKTOPOB;
YMEHHUE HUCIOJIb30BaTh BEKTOPbl M KOOPAMHATHI AJI MPEICTABIICHUS
JAHHBIX W pELIeHUus 3ajJad, B TOM 4YHCIE U3 JAPYrUX Y4eOHbIX

IIPEAMETOB U pPeaIbHOM KU3HU

14

YMeHue omnepupoBaTh TMOHSTHSIMHU: CTOJOMKOBBIE U  KPYrOBbIE
auarpamMmbl,  TaOnuIbl, cpeaHee  apudMeTHUYECKoe, MeauaHa,
HauOoJplllee ¥ HAaUMEHbIIEe 3HAYCHHUs, pa3Max YHCIOBOTO HabOpa;

yMEHHEe U3BJIEKaTh, HMHTEPIPETUPOBATH M  NPeoOPa3OBHIBATH




nHpOpMalMIO, TPEACTABICHHYI0 B Ta0lMIaXx M Ha JUarpaMmax,
OTPa)KAIOILYK CBOMCTBA M XapAKTEPUCTUKH PEAlbHBIX IIPOLECCOB U
SBJICHUM; yMEHUE paclO3HaBaTb W3MEHYMBBIC BEIUYMHBI B

OKpY>KaroIleM MUupe

15

YMeHHe onepupoBaTh IMOHATUSIMH: CIyYalHBIA OIBIT (CIydalHbIN
SKCHEPUMEHT), JJIEMEHTapHOE COOBITHE (IJIEMEHTAPHBIM HCXOJ)
CIIy4alflHOTO OTbITa, CIIy4allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HAaXOAWTh BEPOATHOCTH CIIy4allHBIX COOBITHH B ONBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTApHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJjaud METOJIOM OpPTraHM30BAaHHOTO Iepedopa M C HCIOJIb30BAaHHEM
MpaBWjia YMHOXXEHHUS; YMEHHUE OIICHHBAThb BEPOATHOCTH peaTbHBIX
COOBITHI W SIBICHHH, MOHMMATh POJIb MPAKTHYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHM B OKpYXAlOIleM MHpPE U B KHU3HU;
3HAKOMCTBO C IIOHSTUEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHMCE U €ET0O POJIBIO B MAaCCOBBIX SABJICHUAX

16

YMeHue BbIOUpaTh MOIXOIAIIMNA W3YYCHHBIM METOJ I PEIICHHS
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSABJICHUE 3aKOHOB MAaTeMaTUKHU B
HUCKYCCTBE, OIMCHIBATH OTJICJbHBIC  BBIJAIOIIMECS  PE3YJIbTAThI,
MOJYyYCHHBIE B XOJI€ Pa3BUTHS MAaTEMaTHUKU KaK HayKH, MNPUBOIAUTH
MPUMEPbl MATEMATUYECKUX OTKPBITUH U UX aBTOPOB B OTEUECTBEHHOM

Y BCEMUPHOUN UCTOPUH




INNEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA OI'D I1O

MATEMATHKE
Kon IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS

1 Yucna v BBIYUCICHUS

1.1 Harypainbnbie u nensie yncna. [Ipu3Haku 1e1MMoCTH HENbIX YUCE

- OOBIKHOBEHHbIE M JI€CATUYHBIE  JpOOM,  IPOLIEHTHI, OECKOHEYHbIE
‘ MEPUOINYECKHE IPOOH

13 PanmonaneHupie  uncna. Apudmernyeckue omepandd ¢ parMoHaIbHBIMU
‘ YUCIaMHU

14 JleiicTBuTenpHbie YHcla. ApUPMETHYECCKHE ONepaluu ¢ JACHCTBUTEIHHBIMU
‘ YUCIaMHU

s [IpubnmxEéHHble BBIUMCICHUS, TMPABHJIA OKPYIJICHHS, MPUKHUIKA W OLIEHKA
‘ pe3yJibTaTa BBIYMCIEHUN

2 AnrebpanuecKue BHIPAXKECHUS

2.1 BykBeHHbIE BbIpaXKEHUSI (BBIPAXKEHUS C IEPEMEHHBIMU )

55 Crenenp ¢ wensiM nokaszareneM. CTENEHb C pPALMOHAIBHBIM IOKA3aTEJIEM.
' CaoiicTBa cTeneHn

2.3 MHorouieHsl

2.4 Anrebpanueckas 1poOb

55 Apudmernueckuit KOpPEHb HaTypaJbHON CTEIICHHU. Jencreus c
‘ apuQMEeTHIECKUMHU KOPHSIMH HATypaTbHON CTCTICHH
3 VYpaBHEHMS U HEpaBEHCTBA

31 Hensie u npoOHO-paroHanbHble ypaBHeHUs. CHCTEMBI W COBOKYIHOCTH
' YpaBHEHUH

35 Henvie u apoOHO-panmoHalibHble HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTH
. HEPaBEHCTB

33 Pemienne TeKCTOBBIX 3a/1a4
4 YucnoBble MOCIIEI0BATEILHOCTH

4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUS MTOCIEA0BATEIbHOCTEN

4.2 Apudmerndeckass W reoMeTpudeckas mnporpeccuu. dDopmyiia  CI0KHBIX




MIPOLIEHTOB

5 DyHKINH
OyHknus, cnocoObl 3agaHus  ¢GyHKuuud. ['paduk ¢yHknuu. OOmacTh
ornpezeNieHus © MHOXKeCTBO 3HaueHul pynkunu. Hynu dynkuuu. [IpomexyTtku
5.1. 3HAKOIOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI H
MUHUMYMBl (pyHKIMH. Hanbospinee m HauMeHblllee 3HaueHUE (YHKIMHM Ha
IPOMEXKYTKE
6 KoopauHatsl Ha pSAMON U TIIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexapToBbl KOOPAMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuyeckue GUrypsl U ©X CBOWCTBA
7.2 TpeyroabHUK
7.3 MHOroyrojabHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3MepeHne reoMeTpuueCKUX BEJIMUUH
7.6 BekTopsl Ha II0CKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHUKA
8.2 BepositHOCTB
8.3 KomMOuHaropuka
8.4 MHoxecTBa
8.5 I'padsr
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