INocynapctBeHHOE Or0IKETHOE 00111e00pa30BaTEIbHOE YUPEKICHUE
cpenusis o0meoopasoBarenpHas mkoiaa Ne 583
[Tpumopckoro paiiona Cankt-Ilerepoypra
(I'BOY mxona Ne 583 IIpumopckoro paitona Cankr-IlerepOypra)
197373, Cankr-IletepOypr, np. ABHaKOHCTPYKTOPOB, oM 14, nut. A
ten./dakc 395-26-52, ten 395-26-52

PABPABOTAHA U ITIPUHSATA YTBEPXKXIEHA
[leparornyeckum CoBeToM [Ipukazom nupekTopa
I'BOY mkonsr Ne 583 ITpumopckoro paiiona I'BOY mkonsr Ne 583
Cankr-IlerepOypra [Tpumopckoro paiiona Cankr-lleTepOypra
ot 30.05.2025 IIportoxon Ne 15 o1 30.05.2025 r. N 500 -z
JAOKYMEHT NOANMCAH - ./A.B. qepeHHI/IquKO/
T IO,
Ceprudmrar:
[MPUHAT

¢ yu€rom maeHmsI CoBeTa poauTeNeH
ot 30.05.2025 roga
npotokoia Ne 6

I[MPUHAT

¢ yaétom MHeHUs CoBeTa 00yJaromnxcst
ot 30.05.2025 rona

npoTokoa Ne 5

PABOYASA TPOI'PAMMA
(ID 6733268)
yueOHbIi nmpeamMeTr
«Aaredpa»
s ydyammxesi 7 B kaacca
yuuteas: H.B.Berporon
Ha 2025-2026 y4eOHbI 1o/

Cankr-IletepOypr, 2025 .



MNOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 ONOPHBIX KYpCOB OCHOBHOTO 00IIero oOpa3oBaHUs: OHA
oOecrieunBaeT U3yyeHe APYruX JAUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOI0, TaK U T'YMaHUTapHOTO
IIUKJIOB, €€ OCBOEHUE HEOOXOAUMO AJI MPOJOJKEHUsST 00pa30BaHUsl U B MOBCEIHEBHOM KU3HU.
PazButne y oOydaloomuxcsi HAy4YHBIX TMPEACTABICHUH O TMPOUCXONKACHUH U CYIHOCTU
anreOpanyecknx aOCTpakIuif, crocobe OTpaXKeHHWs MaTeMaTWYeCKOM HAyKOH SIBICHUNA H
MPOLIECCOB B NPHUPOJEC U OOIIECTBE, POJIM MATEeMaTHUYECKOTO MOJEIUPOBAaHUS B HAYYHOM
MO3HAHUHM U B MPAKTHKE CIOCOOCTBYET (hOPMHUPOBAHHIO HAYYHOT'O MHUPOBO33PEHHUS M KauecTB
MBIIUICHHSI, HEOOXOAMMBIX I AJanTallid B COBPEMEHHOM IM(poBoM oOmiecTBe. M3yuenue
anreOpbl 00eCTIeunBaeT Pa3BUTHE YMEHUS HAOIIO1aTh, CPAaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
NEICTBUS U BBIBOJBI, (GOpMyIupoBaTh yTBepkaeHUs. OcBOoeHHE Kypca anredpbl o0ecreurnBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYyJalomUXCsa: OHHM HCIOJIB3YIOT JAEAyKTUBHBIE H
UHIYKTHBHBIC PACCYXKACHHUS, 0000IICHNEe W KOHKPETHU3alnio, adCTparupoBaHHE M aHAJOTHIO.
OOyueHnne anrebpe mpeanoyiaracT 3HAYUTEIBHBIH OOBEM CaMOCTOSTEIBHON JCATEIHHOCTH
oOydaromuxcsi, TO3TOMY CaMOCTOSITENIbHOE peIIeHue 3ajad  SBJSeTCs  peaju3anueit
JeSITeIbHOCTHOTO MPUHIINTIA 00Y4EHUSI.

B crpykrype mnporpamMmel y4deOHOro Kypca «Anredpa» aisi OCHOBHOTO OOIIEro
o0pa3oBaHUsi OCHOBHOE MECTO 3aHUMAIOT COJAepKaTeIbHO-MeTonuyeckue auHuM: «Yucna u
BBIUMCIICHUS», «ANreOpandeckue BBIPAKEHUSN», «YpaBHEHUS U HEPABEHCTBa», «DYHKIUN.
Kaxnast u3 3Tux conaepkareabHO-METOAMYECKUX JIMHUNM pa3BUBACTCA HA MPOTSKEHUU TPEX JIET
U3y4eHHs Kypca, B3aUMOJICHCTBYS C IPYTMMHU €ro JMHUSAMH. B Xoze n3ydenus: yueOHOro Kypca
00y4aromuMcs TPUXOAUTCS JJOTHUYECKH PacCyKAaTh, HCTIONb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBsA3M ¢ 3TUM B porpammy y4eOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPbIE OCHOBBI
JIOTUKH, TPEJCTABICHHBIE BO BCEX OCHOBHBIX pa3jellax MaTeMaTUYecKOro oOpa3oBaHUS H
CHOCOOCTBYIOIIME OBJAJCHUIO OOYYAIOUIMMHCS OCHOB YHHUBEPCAJIHHOIO MAaTEeMaTUYeCKOTro
s3pika. CopeprKaTeIbHOM U CTPYKTYPHOH OCOOEHHOCTBIO YYeOHOTO Kypca «Anredpay sSBIsSETCS
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxxkanrie JUHUM «Yucina M BBIYHCICHUS» CIY>KUT OCHOBOM [UISl JalbHEHIIEro
U3y4eHHs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYArOIIMXCS JOTMYECKOTO MBIIIICHUS,
(GOpMUPOBAHUIO YMEHHMSI IOJI30BATHCSI AITOPUTMAMU, & TaKkKe MPHUOOPETEHUI0 MPAKTHUYECKUX
HABBIKOB, HEOOXOJUMBIX Ul TOBCEIHEBHOH XH3HU. Pa3BuTHE MOHATHS O 4YHCIE HAa YPOBHE
OCHOBHOTO 00I11er0 00pa30oBaHUsI CBSI3aHO C PAIMOHATBHBIMU M HPPANUOHAIBHBIMU YUCIIAMU,
dbopMUpOBaHHEM MPEACTABICHUN O NEHCTBUTEILHOM 4YHCIE. 3aBEpIICHHE OCBOCHUS YMCIOBOMN
JMHUU OTHECEHO K CpeHEMY 00IIeMy 00pa30BaHUIo.

Conepkanre JBYX anreOpamvecKux JHHUH — «AdreOpandyeckue BBIPAKCHUS» U
«YpaBHEHUSI U HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBaHMIO y  OOydaromuxcs
MaTEeMAaTHYECKOTO ammapara, HEOOXOAMMOTO /s pEIIeHUS 3aad MaTEMAaTHKH, CMEXHBIX
PEIMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE ocHOBHOro 0011ero oopazoBaHus
y4eOHBIH ~ Marepuan TPYNINHPYETCS BOKPYT  palMOHAJIBHBIX  BBIpaXEeHHH.  Anredpa
JEMOHCTPHUPYET 3HAUYEHNE MATEMAaTUKHU KaK S3bIKA JIJISl TOCTPOEHUSI MaTeMAaTUUECKUX MOJIENeH,
OTIMCAHMsI MPOLIECCOB U SIBIICHUH peanbHOro Mupa. B 3amaun oOydeHus anredpe BXOIAT TakkKe
JalbHEeWIee pa3BUTHE AaNTOPUTMHYECKOTO MBIIUIEHUS, HEOOXOJAMMOIo, B YaCTHOCTH, MJIs
OCBOEHHUSI Kypca HUHGOPMAaTUKHU, U OBJAJCHHE HaBbIKAMHM JEAYKTUBHBIX PAaCCYXICHUM.



[IpeoOpa3zoBanre CUMBOJIBHBIX (OPM CIOCOOCTBYET PA3BUTHIO BOOOPAKEHHUS, CIIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTRY.

Cognepxanrie  (QyHKIMOHAIbHO-TpAaUYECKOW JIMHUM  HAIEICHO Ha  MOJIy4CHHUE
oOydJaronuMucs 3HaHUN 0 QYHKIMAX KaK BaKHEUIEH MaTEMaTHYECKONW MOJENH JJISI ONMUCAHUS
U HCCIIeIOBaHUsl pa3HOOOpa3HbIX MPOIECCOB M SIBIEHUI B mpuponae u oOuiecte. M3yuenue
MaTepuana CIoCOOCTBYET PAa3BUTHIO Yy OOYYAIOIMIMXCS YMEHHUS WCIONb30BaTh PA3IUYHBIC
BBIPA3UTEIbHBIC CPENICTBA SI3bIKA MAaTEMaTUKHU — CIIOBECHBIC, CHMBOJIUYECKHUE, rpaduueckue,
BHOCHT BKJIaJ] B (hOpMHUpOBAHKME MPEJICTABICHUNA O POJIM MAaTEMAaTUKH B Pa3BUTUU LIUBUIN3ALNN
U KYJBTYpHI.

CornacHo ywyeOHOMYy IuUTaHy B 7-9 Kiaccax wu3ydaeTcs Y4eOHBIH Kypc «Airedpay,
KOTOPBI BKIIIOYAET CIEAYIONIUE OCHOBHBIC pa3leibl coAepikaHus: «Uucia W BBIYHCICHUSY,
«AnreOpanyeckue BEIpAKEHU», «Y paBHEHUS U HEpaBeHCTBay, « DyHKIUN.

Ha mn3yuenue yuebHoro kypca «Anredpa» oroautcs 306 gacos: B 7 knacce — 102 gaca (3
yaca B Hezeno), B 8§ kimacce — 102 gaca (3 waca B Heneno), B 9 kmacce — 102 gaca (3 yaca B
HEJIETIIO).



COJEP)KAHUE OBYYEHUA
7 KJIACC

Yucia 1 BBIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (opMbI 3amucu Apodeilt K
npyroi. IloHsATHE palMOHaIBLHOTO YKCIIA, 3aIIMCh, CPABHEHHE, YIIOPSAIOUMBAHUE PALIMOHAIBHBIX
yucen. ApudmeTudeckrue IeHCTBUS C pallMOHATBLHBIMU YKCIIaMH. Penienne 3a1aq u3 peaibHOM
MIPAKTUKU Ha YaCTH, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelIeM: OIpeesieHue, Mpeodpa3oBaHre BBIPAKEHHUH Ha
OCHOBE OTpE/IEICHHUS, 3aUCh OOBIIUX YHcel. [IpoIeHThl, 3amuch MPOLEHTOB B BUJIE APOOH U
Ipobu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJjaud HA MPOILEHTHI, pelUIeHUE 3a7ad U3 peabHOM
MPAKTUKU.

[IpumeHeHne MPU3HAKOB AEITMMOCTH, Pa3JI0KEHUE HA MHOXKHUTEIN HATYPAJIbHbIX YHCEI.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IpSAMasi U 0OpaTHast IPOMOPLHUOHATIBHOCTH.

Anredpanyeckne BbIPaKeHUS

IlepemeHHbIE, YHCIIOBOE 3HAYEHUE BBIPAKEHUS C MEpPeMEHHOM. JlomycTUMble 3HAYECHUS
nepeMeHHbIX. IIpencraBieHue 3aBHCHMOCTHM MEXIYy BeJIMUYMHAMH B BUAE (HOpMYIIBL
Brruucnenus no ¢popmynam. I[IpeobpazoBanre OyKBEHHBIX BBIPAXEHUN, TOXXIECTBEHHO PaBHbIC
BBIpaXXEHHI, IPaBUJIa NMPeoOpa30BaHUs CYMM M MPOU3BENIEHUH, IIPaBUia PACKPBITUS CKOOOK U
MPUBEICHUS OTOOHBIX CIaracMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10KA3aTENIEM.

OpnHowieHbl 1 MHOrouwieHbl. CteneHb MHOrouieHa. Cllo)KeHHE, BBIUUTAHUE, YMHO)KEHHE
MHOTouJIeHOB. DopMynbl COKpAIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmysa pa3HOCTH KBagpaToB. Pa3inoxeHne MHOrOWIEHOB HA MHOXKUTEH.

YpaBHeHUsS M HEpaABEHCTBA

VYpaBHeHUe, KOPEHb ypaBHEHHUs, MpaBUia MpeoOpa3oBaHUsl YpaBHEHHSI, paBHOCHIBHOCTD
YpaBHEHUU.

JIuHeitHoe ypaBHEHHE C OJIHOW MEPEMEHHOW, YHUCIO0 KOpPHEW JIMHEHMHOTO YpaBHEHWMS,
pelieHne JMHEWHbIX ypaBHeHuH. CocTaBieHHE YpaBHEHMH 10 YCIOBHIO 3ajaud. PemieHue
TEKCTOBBIX 33Ja4 C TIOMOIIIbIO YPaBHEHUI.

Jluneiinoe ypaBHEHHE C IBYMs TMEpPeMEHHBIMH U ero rpaduk. Cucrema IBYX JHMHEHHBIX
yYpaBHEHUU € JIByMsl NEpEeMEHHbIMHU. PelieHue cucrteM ypaBHEHHUH CIIOCOOOM IOJCTaHOBKH.
[Ipumepsl penieHns TEKCTOBBIX 331a4 ¢ IOMOIIbIO CUCTEM YPaBHEHUH.

DOyHKIUH

Koopaunara touku Ha mpsimoil. UucioBble NpoOMExyTKH. PaccTosiHne Mexay IBYyMst
TOYKAMU KOOPJAUHATHOU MPSIMOIA.

[IpsimoyronbpHas cucrtema koopauHat, ocu Ox u Oy. Abcuucca W OpaWHATa TOYKH Ha
KoOpAMHATHOM miockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (Gopmynamu. UreHue rpaduxos
peanbHbiX 3aBucuMocTeil. [lonstue ¢ynkmuu. [paduk Qynkmuu. CpoiictBa (QyHKIHIA.
Jluneiinas ¢ynknus, e€ rpaduk. ['padux Gynkmun y = [x|. I'paduueckoe penieHne TUHEHHBIX
YPaBHEHUU U CUCTEM JIMHEHHBIX YPaBHCHUM.

8 KJIACC

Yucya 1 BBIYUCICHHUS



KBaaparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHaabHOM 4YHcie. JlecaTuuHbie
npuOJIMKEHUsT UppalMOHANBHBIX ncen. CBoiicTBa apupMeTHUECKNX KBaJpaTHBIX KOPHEH M UX
NpUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPRKEHUH M BbIYMCICHUSAM. [leificTBUTENbHBIC
qucla.

Crenens ¢ 1ienbIM I10Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YHCa.

Anrebpanyeckne BeIpaKEeHUIAJTeOpandyecKue BbIpaskeHus

KBaznpaTHblil TpEXUIIEH, Pa3I0KEHUE KBAAPATHOIO TPEXWIEHA HA MHOKUTEIIH.

Anrebpanyeckas aApoOb. OCHOBHOE CBOWCTBO anreOpanueckor napobu. CroxxeHue,
BBIUMTAHUE, YMHOXKEHUE, JeJIeHUEe anredpandeckux ApoOeil. PairoHanbHble BBIpaXKEHHUS U UX
npeoOpa3oBaHueE.

VYpaBHEHUs U HEPABEHCTBAY pABHEHHS U HEPABEHCTBA

KBanparHoe ypaBHeHue, (opMyna KOpHEH KBaapaTHOro ypaBHeHusa. Teopema Buera.
Pemenne ypaBHEHHH, CBOJSIIMXCS K JIMHEHHBIM M KBaapaTHbIM. [Ipocteifmme npoGHO-
palOHAIIbHBIE YPABHEHUS.

I'padguueckass uHTEpHpeTanusl ypaBHEHUH ¢ ABYMS NEPEMEHHBIMU U CHCTEM JIMHEWHBIX
ypaBHEHUN C ABYyMs INepeMeHHbIMU. [IpuMepsl pemeHusi CUCTEM HEJIWHEWMHBIX YpPaBHEHUH C
JBYMsI IEPEMEHHBIMH.

Perrenne TeKCTOBBIX 3a/1a4 aJIreOpanyeckKiuM CrocoOoM.

UucnoBble HEpaBeHCTBA M MX CBOWCTBA. HepaBeHCTBO € OJHOM IIEPEMEHHOM.
PaBHOCMIIBHOCTE HepaBeHCTB. JIuHeilHbIE HEpaBEHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHEHHBIX HEPABEHCTB C OJHOU IEPEMEHHOM.

OyHKINNPYHKIMH

[Tonsitue pynkiuu. O6nacTh onpeneaeHUus U MHOXKECTBO 3HavueHH (yHKImH. CriocoOb
3aiaHus PyHKITUH.

I'padpux dynaxkmuu. Utenue cpoiicTB ¢yHkumu mo e€ rpaduky. IIpumeps rpaduxon
(GyHKLUH, OTpaXKaIOLMX peabHbIe IPOIIECCHI.

OyHKIMY, ONMUCHIBAIOIIAE MPSIMYI0 U OOpaTHYIO NMPOMOPIUOHANBHBIE 3aBHCHUMOCTH, MX
rpadukn. yrkupn y = x2, y = x3, y = \x, y=|x|. [padudeckoe peueHue ypaBHEHNH i CHCTEM
YpaBHEHUM.

9 KJIACC

Yucsa v BbIYUCICHUSA

PannonanbHble yncna, UppalMoHaIbHbIe YUCIIa, KOHEUHBbIC U OECKOHEYHBIE JCCSITHYHBIC
npoOu. MHOXECTBO JEHCTBUTEIBHBIX 4YHCEN, JCHCTBUTENBHBIE 4YHCIIa KaKk OECKOHEUHBIC
JnecsITUUHble  apoOu. B3auMHO  OIHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXECTBOM
JIEUCTBUTENbHBIX YUCET U KOOPAMHATHOM MPSAMOM.

CpaBHeHUE JEHCTBUTENBHBIX YHUCEN, apu(PMETHUYECKHE NCUCTBUS C JCUCTBUTEIHHBIMU
YUCJIaMHU.

Pasmepsl 0OBEKTOB OKpYXKAlOIIET0 MHpPA, AJUTEILHOCTh IPOILIECCOB B OKPYKAIOIIEM
MUpe.

[MpubnuxéHHoe 3HAYCHHE BEIMYMHBI, TOYHOCTHh MNpHUOMMKeHHs. OKpyrIeHHe 4YHCel.
IIpukuaxa u oLleHKa PE3yJIbTATOB BHIYUCICHUN.

YpaBHeHUs1 1 HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienne ypaBHEeHUM, CBOIAIIMXCS K TMHEHHBIM.



KBagpaTtHoe ypaBHeHue. PemieHue ypaBHEHME, CBOIAIIMXCS K  KBaJapaTHBIM.
bukBanpatHoe ypaBHeHue. Ilpumepsl pelieHus ypaBHEHHM TPETbe M YETBEPTOU CTEIECHEH
Pa3IoKEHNUEM Ha MHOXKUTEIH.

Pentenue JIPOOHO-paMOHATBHBIX YpaBHEHUH. Penrenne TEKCTOBEIX 3a71a4
anreOpanvdecKuM METOOM.

VYpaBHeHHe C ABYMSI NEpeMEHHBIMH U ero rpaduk. Pemenue cuctem AByX JMHEHHBIX
YpaBHEHUN C JByMs IIEpEMEHHBIMU. PellleHHe CcUCTEM ABYX YPaBHEHUM, OZHO M3 KOTOPBIX
JUHEHHOE, a Ipyroe — BTOpoH cremneHu. | padudeckas MHTEpIIpETaIids CUCTEMBI YpaBHEHUH C
JBYMsI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyeckiuM CocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHEHHBIX HEPABEHCTB C OJHOW NEpeMeHHOW. PemieHue cucteM JMHEWHBIX
HEpPaBEHCTB C OJHOM mepeMmeHHOW. KBaaparHele HepaBeHCTBA. ['paduueckas MHTEpIpETaIUs
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

OyHKIMNPYHKIUT

KBaaparnunas ¢ynkmus, e€ rpaduk um cBoiictBa. [lapabosa, KOOpAWHATHI BEPIIUHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoIThL.

I'padukn Gpyrximii: y = kx, y=kx + b, y =k/x, y =x3, y = Vx, y = [X|, ¥ HX CBOWCTBa.

YuciioBble mocnen0BaTebHOCTH YHCI0BBIE OC/Ie10BATEIbHOCTH U IIPOrpecCHu

[TonaTue 4mncioOBOM MOCIEAOBATENBHOCTH. 3a/laHKUE TOCIIEI0BATEILHOCTH PEKYPPEHTHOU
dopmynoit u popmysoi n-ro wieHa.

Apudmernueckass U reomerpuueckas —nporpeccuu.  Dopmyibl  #-TO  4ieHA
apru(METHUECKON U TeOMETPUYECKON MPOTrPECCHil, CyMMBI MIEPBBIX 7 YJICHOB.

N3ob6pakenue 4aeHOB apH(PMETHUECKON M T€OMETPHUYECKOW IMPOrPecCHil TOYKaMH Ha
KOOPAWHATHOM IIOCKOCTH. JIMHEHHBIN U SKCTOHEHIHAIBHBIN poCT. CI0KHBIE MMPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOT'PAMMbBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

JIMUHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yabTAThl OCBOCHHUS TMPOTPaMMbl y4eOHOrO Kypca «Anredpay»
XapaKTEepPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOsIBIIEHUEM MHTEpeca K TMPOLUIOMY M HACTOSIIEMY pPOCCHUHCKONH MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTMXKCHHMSIM POCCHMCKMX MAaTEeMaTUKOB M POCCUHCKOU
MaTEeMAaTHYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHKEHUHN B JPYTUX HAyKaX W MPHUKIATHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBHIMIOJHEHHUIO OOSI3aHHOCTEH TpaKAaHWHA W pealu3allid ero Ipas,
NPEJCTABICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHHH, TPOIEAYP TPaKAaHCKOTO oOIecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
00CYXXJIEHUIO ITUYECKUX MpOoOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHXKEHUMN
HayKH, OCO3HAHUEM BaXKHOCTU MOPATBbHO-3TUYECKUX MPUHIIUIIOB B JEATEILHOCTH YUYEHOTO;

3) Tpya0BO€E BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTHUBHOE yYacTHE B PELICHUM MPAKTUYECKUX 337ad MaTeMaTU4YeCKOil
HAIPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTU MaTEeMaTHUYECKOTO 0O0pa30BaHUs Ha MPOTSKEHUH BCer
JKU3HU JJIs1 YCIIEITHON MPOQECCHOHATBHON JAEITETbHOCTA M PA3BUTHEM HEOOXOIUMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYaTbHOW TPACKTOPUH OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTENH;

4) acTeTHYECKOE BOCMIUTAHHE:

CIIOCOOHOCTBIO K AMOILIMOHAILHOMY M OJCTETHYECKOMY BOCHIPHUATHIO MAaTEMaTHYECKUX
00BEKTOB, 33124, PEIICHHA, PacCyKIEHUH, YMEHUIO BUJIETh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOIO MO3HAHUSA:

OpHUEHTAIe B JCSITENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyYHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIECTBA, TNOHUMAaHUEM
MaTeMaTUYeCcKOl HayKu Kak c(epbl 4elOBEYECKO MAeATeIbHOCTH, AITAaloB €€ pa3BUTUS U
3HAYUMOCTH ISl Pa3BUTHUS LMBUJIN3AIIMH, OBJIAJICHUEM SI3bIKOM MaTEMAaTHKU U MaTeMaTH4YeCKON
KyJIbTYpOH Kak CpEICTBOM T[IO3HAHWUS MHUpPA, OBIAJCHHEM MPOCTEHIINMH HaBBIKAMHU
MCCJIEI0BATENbCKOM IEATENbHOCTH;

6) ¢usnueckoe BocnuTaHue, (OpMHpPOBaAHHE  KYJbTYPbl  310POBbA M
IMOLMOHAJIBHOIO (JIArONoJIy4usi:

FOTOBHOCTBIO MPUMEHATh MaTEMaTUYECKUE 3HAHHUS B HMHTEPECaX CBOETO 3J0POBbBS,
BEJICHUS 3[JOPOBOTO 00pasa KU3HU (3I0pPOBOE MUTaHUE, COATAHCHUPOBAHHBINA PEKUM 3aHATUU U
OT/bIXa, peryisapHas (Qu3nueckass aKTUBHOCTH), COPMHUPOBAHHOCTHIO HaBBIKA pPedIICKCHH,
IpU3HAHHEM CBOETO MpaBa Ha OMIMOKY U TaKOT'o K€ MpaBa JIPyroro 4eloBeKa,

7) 3K0JIOTMYeCKOe BOCTIUTAHHE:

OpHEHTAIle Ha MPUMEHEHUE MaTeMaTHUYEeCKUX 3HAHWUU NJIs pElICHUs 331a4 B 00JacTH
COXPAHHOCTH OKpYXKarollel cpesbl, MJIAHUPOBAaHUS TOCTYNKOB M OLIEHKHM HX BO3MOXKHBIX
MOCNEACTBUM ISl OKpY’Kalolleil cpebl, 0CO3HAHUEM TJI00alIbHOIO XapaKkTepa 3KOJOTHYECKHX
npo0JeM U myTel ux pereHus;



8) apanTanus K U3MEHSIOIMMCS YCJIOBUSAM CONUAJIbHON U IPUPOAHON Cpebl:

TOTOBHOCTBIO K JCMCTBUSAM B YCJIOBHSAX HEONPEAEIEHHOCTH, NOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 IMPAKTHUUECKYIO AESITEIbHOCTb, B TOM YHCJIE YMEHHUE YUUTHCS y APYTHX
Jrozei, mpuoOpeTaTb B COBMECTHOM JESATEIbHOCTH HOBBIE 3HAHUS, HAaBBIKM M KOMIETEHIUH W3
OIbITA IPYTHX;

HE00X0IMMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHHM, B TOM 4ucie (HOpMyTupoBaTh UICH,
HOHATHS, THIIOTE3bl 00 00BEKTaxX M SBICHHSIX, B TOM YHCIIE paHee HEU3BECTHBIX, OCO3HABATH
NeQUINUTEI COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, IIIAaHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCIHPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATH NPHUHUMAEMBIE DPELICHUS H
neicTBus, GOpMyJIMPOBATh M OLICHUBATh PUCKHU U TIOCIEACTBHS, (POPMUPOBATD OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATBI
ITo3naBaTenbHBIC YHHBePCAJIbHbIC YUeOHbIE NelCTBUS

Ba3oBrble JJornueckue aeiicTBUA:

® BBIABISITH M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKU MATEMAaTHYECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUH MEXIy MOHSATUSIMH, (HOPMYIHPOBATH OMpEIENICHUsS MOHITHUMH,
yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALMU, OCHOBAHUS AJIi 00O0OIICHHUS
Y CpaBHEHUS, KPUTEPUHU TIPOBOIUMOTO aHAIIN3A;

® BOCIPHUHHUMATh, (HOPMYIHPOBATh U MPEOOPA30BBIBATH CYXACHUS: YTBEPIUTEIbHBIE U
OTpUIATENIbHbIC, eAMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHEIC,

® BBIABISITH MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aMOCBSI3HU M MPOTUBOPEUMs B (haKTax,
TAHHBIX, HAOMIONCHHSIX W YTBEPKACHHSX, IpEAjaratb KPUTEPUH HJSl BBISBICHHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHIL;

e J[enaTh BBIBOJIBI C HCIIOH30BAHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH IO aHAJIOTHH;

e pa30dupaTh JOKa3aTENbCTBA MAaTEMATHUYECKHX yTBEPXKACHUU (TpsAMbIE H  OT
IIPOTUBHOTO), MIPOBOJUTD CaMOCTOSITENILHO HECJIOKHbIE JI0Ka3aTenbCTBa
MaTeMaTHYeCKUX (DAaKTOB, BHICTpAaWBATh apTyMEHTAIMIO, NPUBOIUTH TMPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,

e BpIOMpaTh CIOCOO pemieHus y4eOHOW 3amaud (CpaBHHMBATh HECKOJIBKO BapHUAaHTOB
pelieHus, BEIOUpaTh Hanboiee MOIXOISIIHNA ¢ Y4ETOM CaMOCTOSTEIHHO BBIICTICHHBIX
KPUTEPHUEB).

Ba3oBrble ucciaenoBareJLCKHuE AeHCTBUA:

® CNOJNB30BaTh  BOIMPOCHI KAk  HMCCIEAOBATEIbCKUA  MHCTPYMEHT  IO3HAHUS,
dbopMyIupoBaTh BOIIPOCHI, (buxcupyromue MIPOTHBOPEYHE, npobiemy,
CaMOCTOSITENILHO YCTAaHABIMBATh KCKOMOE U JaHHOE, (OpMHpPOBATH THIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIUIO, MHCHHCE;

® TMPOBOJUTH IO CAMOCTOSITEIHHO COCTaBICHHOMY IUIAHY HECIOXHBIA JKCIEPHUMEHT,
HEOOJBIIOE HWCCIEAOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MAaTEeMaTHYECKOTO
00beKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOOH;

® CaMOCTOATENIbHO  (opMynaHpoBaTh 00OOIIEHHMS H  BBIBOJABI IO  pe3yJbTaTaMm
MpOBEAEHHOTO HAOIOCHUS, UCCIEIOBAHUS, OLEHUBATh IOCTOBEPHOCTh MOJYYEHHBIX
PE3yNIbTAaTOB, BHIBOJOB U 0000IIECHUIA;



IMPOTrHO3UPOBATH BO3MOXKHOC Pa3BUTHUC MMPOLCCCA, 4 TAKIKC BbIABUTATH ITPCAIIOJIOXKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBHAX.

Pabora ¢ nnopmanmeii:

BBISBJISITH HEIOCTATOYHOCTh M M30BITOUYHOCTh MH(OpMALMU, JaHHBIX, HEOOXOAUMBIX
JUIsl pELLICHUs 3a]1a4H;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGPOPMAIUIO
pa3IMYHBIX BUJOB U (GOPM MPEICTABICHHUS;

BbIOMpaTh (OpMy MpeCcTaBlIeHNs UHPOPMALIMK U WIUTIOCTPUPOBATDH pelIaeMble 3a7aun
cXeMaMH, JrarpaMMaMu, HHOU TpauKoil 1 UX KOMOMHAITUSIMH;

OLIEHUBATh HAJEKHOCTh MHPOPMALIUH 110 KPUTEPUSM, MPEATIOKEHHBIM YUUTEIEM WIN
c(OpMYITHPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

BOCIIPHHUMATh U (POPMYJIHPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBUSMHU M LEISIMHU
oOmIeHusi, SICHO, TOYHO, I'PaMOTHO BBIpa)KaTh CBOIO TOYKY 3pEHUS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 0 X0y pEIIeHUs 3a7jaui, KOMMEHTHPOBATh
IIOJIYYCHHBIH pe3yibTarT;

B XO07I¢ 00CYXICHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIaeMOI TeMBbI, TPOOJIEMBI,
pemaeMol  3aJayM, BbHICKAa3blBaTh WJEW, HAICJIEHHbIE Ha TIOMCK pEIleHHUs,
COTOCTABJISITH CBOU CYXKIEHUS C CYXKICHHSMH JPYrUX YYaCTHHUKOB JHUANOra,
0OHapy)XMBaTh Pa3INUME U CXOJCTBO MO3UIINKI, B KOPPEKTHOH Popme GpopMynnpoBaTh
pa3HoTIIacusi, CBOM BO3PAKEHHUS;

MPEJICTaBIIATh PE3yNbTaThl pEeUIeHHs 3a7aud, SIKCIEPUMEHTa, UCCIIEIOBAHUS, TPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHUS € Y4E€TOM 3a7ay Mpe3eHTAUud U
0COOEHHOCTEH ayTUTOPUH;

NOHUMAaTh M MCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHJHOW M WHAMBUIYAIBHOH pabOTHI
IPY PELICHNU YYeOHBIX MaTeMaTHUEeCKUX 3a/1a4;

NPUHUMATD 11eJTb COBMECTHOM JESTEIBbHOCTH, IJIAHUPOBATh OPTaHU3ALUI0 COBMECTHON
paboTbl, pacmpenensiTh BHUIB paboOT, JOroBapuBaThCS, OOCYXKIaTh MpoIEecC H
pe3yabTaT paboThl, 00001IaTh MHEHUS HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax padboTsl (0OcyxaeHHs, OOMEH MHEHUSIMH,
MO3TOBbI€ IITYPMbI M JPYTHE), BBIIOIHATH CBOIO YacTh pabOThl U KOOPJIWHUPOBATH
CBOU JICWCTBUS C IPYTMMH YWICHAMH KOMaHJbI, OLICHUBATh KA4eCTBO CBOETO BKJIAJA B
00N TPOIYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBHUS.

PeryasiTuBHble YHHUBepPcaJbHbIe YUeOHbIe 1eHCTBUSA
Camoopranuszanms:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, AJITOPUTM pELICHMs 3aJaud (MM €ro 4acTb),
BBIOMPATh CIOCOO pEIICHHS ¢ YYETOM HUMEIOIMUXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C Y4ETOM
HOBOH MH(pOpMAITHH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIN HHTEJJICKT:

BJIQJIETh CIIOCOOAMM CaMOIIPOBEPKU, CAMOKOHTPOJISI TIPOIecca M pe3ysibTaTta pPerieHus
MaTeMaTH4YeCKOM 3a1auu;
HpGI[BI/II[eTI: prI[HOCTI/I, KOTOpBIe MOFyT BOBHPIKHyTI: HpI/I peH_IeHI/II/I 3ada4l, BHOCUTD
KOPPEKTUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAWJEHHBIX ONIMOOK,
BBIIBJIEHHBIX TPYAHOCTEW;



® OLICHUBATb COOTBETCTBUE pe3yibTaTa IEATECIbHOCTU IIOCTABICHHON LEIHU U YCIOBUSM,
OOBSICHATh MPUUYMHBI JOCTHKEHMSI MM HEJOCTM)KEHHUS LeNIM, HAaXOOUTh OIIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 7 KJjacce OOYYAIOUIMICS TMOJYYUT CIEAYIOIIME MpPEIMETHBIC
pe3yJIbTaThI:

Yuciia 1 BBIYMCICHUSA

BbimonHsaTe, coueTas yCTHbIE W NHCbMEHHbIE NPUEMBI, apudmeThyecKkue IEHCTBUS C
paLMOHAIbHBIMU YHCIIAMHU.

HaxoauTe 3HaueHWs] YHMCIOBBIX BBIPAKEHUH, NMPUMEHATH pa3HOOOpas3HbIE CHOCOOBI U
npuEéMbl BBIUMCIICHHUS] 3HAUYEHUU JPOOHBIX BBIPAKEHUH, COJEp)KalIMX OOBIKHOBEHHBIE U
JECATUYHBIC IPOOH.

[lepexoautb oT onHON (hOpMBI 3amMCH YUCeN K APYroi (mpeoOpa3oBBIBATH NECITUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHMBATh U yNOPSAAOYHUBATH PALIMOHATIBHBIE YNCTA.

OKpyrasTh 4ncia.

BbINONHATE NPUKHUIKY U OLIEHKY pe3yjbTaTa BBIUMCIEHUM, OLEHKY 3HAYEHUH YHMCIOBBIX
BbIpaKEHUH. BBINOIHATE AEHCTBUS CO CTENIEHSIMHU C HATYPAJIbHBIMU [TOKA3aTEISIMHU.

[IpuMeHATh NpU3HAKK JETUMOCTH, Pa3JI0KEHUE HA MHOKUTEIN HATypaIbHbIX YUCE.

Pemate NpakTUKO-OPUEHTHUPOBAHHBIE 3a/Ja4d, CBS3aHHBIE C OTHOLICHUEM BEJIMYUH,
IPONOPLUOHAIIEHOCTBIO BEIMUMH, IPOLEHTAMH, MHTEPIIPETUPOBATH PE3YJIbTAThl PELICHUS 3a7a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX O0BEKTOB.

Anredpanyeckne BbIPaKeHUS

Hcnonp30BaTh anredOpanyecKkyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Mpoliecce
OCBOCHHMS y4eOHOTO MaTepuaia.

Haxoaute 3HaueHs1 OyKBEHHBIX BBIPAXKEHUH MPH 3aJaHHBIX 3HAYEHUSIX NIEPEMECHHBIX.

BrimonHaTe npeobpazoBaHus LENOr0 BhIpaXKEHHs] B MHOTOWIEH MPHUBEAECHUEM MOI00HBIX
ClIaraeMbIX, paCKpbhITUEM CKOOOK.

BbINONMHATE yMHOKEHHME OJHOYIEHAa HA MHOTOYIEH M MHOTOWIEHAa HAa MHOTOYJIEH,
OPUMEHATH (POPMYITBI KBapaTa CyMMBI M KBaJipaTa pa3sHOCTH.

OcCyIecTBISTh Pa3I0KEHNE MHOTIOYWIEHOB HAa MHOYKHUTEIU C MOMOLIBIO BBIHECEHHS 3a
CKOOKHM OOIIEro MHOXKHUTEJS, TPYNIUPOBKH CIAaraeMbIX, MPUMEHEHUsT (OpPMYJ COKpPaIEHHOTO
YMHOXEHHUS.

[IpumensTs npeoOpa3oBaHUS MHOTOWIECHOB [UIA pEIIEHUS pPa3IUYHBIX 3a7ad U3
MaTE€MaTHUKH, CMEXHBIX IIPEIMETOB, U3 PEaJIbHON NPAKTUKH.

Hcrnonb30BaTh CBOWCTBA CTETICHEH C HATYpaJIbHBIMU MMOKA3aTEIsIMHU ISl PeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHUs M HEpaABEHCTBA

Pemars nuHeElHBIE ypaBHEHHS C OJHOM MEPEMEHHOM, MPUMEHSA MpaBuja Mepexoja OT
HCXOJIHOTO YpaBHEHUS K paBHOCWIbHOMY eMy. lIpoBepsATh, fABISIETCS JIM YUCIO KOpPHEM
YPaBHEHHSI.

[TpumensTh rpaduyeckre METOAbI P PEIICHUH JTMHEHHBIX YPAaBHEHUN U UX CUCTEM.
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[TonOupats mpuMepsl Map YUCed, SBISIOLIMXCS peIIEHUEM JMHEHHOTO ypaBHEHUS C ABYMS
IIEPEMEHHBIMH.

Crpouth B KOOpPAMHATHOM IJIOCKOCTH TpaduK JMHEHHOTO YpaBHEHHS C JABYMS
IIEPEMEHHBIMH, TOJIb3YACh I'PaMKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemare cucTreMbl ByX JIMHEHHBIX YpaBHEHUH C JIBYMS IE€PEMEHHBIMH, B TOM YHUCIIE
rpadu4ecKy.

CocTaBiATh M pemath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX ypaBHEHHWH IIO
YCIOBUIO 3a/layM, HWHTEPIPETUPOBAaTh B COOTBETCTBMM C KOHTEKCTOM 3aJadd IOJy4YEHHBIN
pe3ynbTar.

DOyHKIUHA

N3o0paxxaTh Ha KOOPAMHATHOM NPAMOM TOYKH, COOTBETCTBYIOUIME 3a/JaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, WHTEPBaJbl, 3alUCBIBATh YHUCIOBBIE IIPOMEXYTKH Ha
anreOpanvIecKkoM si3bIKE.

OtmeuaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku TuHEHHBIX QyHKIMNA. CTpouTh rpaduK QyHKIUHN Y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMH HM3BECTHBIE 3aBUCUMOCTH MEX]y BEIMYMHAMU:
CKOPOCTb, BpEMs, PAacCTOSHME, 1I€HAa, KOJIMYECTBO, CTOMMOCTb, NPOU3BOIUTENBHOCT, BpEMH,
00BEM paboTHI.

Haxoauts 3HaueHne QyHKIMM 110 3HAYCHHUIO €€ apryMeHTa.

[Torumate rpaduveckuil coco0d MPeACTaBICHUs] W aHalnu3a WHPOpPMAIMH, W3BJICKATh U
UHTEPIPETUPOBATH HHPOPMALIUIO U3 TPA(QUKOB PeabHbIX IPOLIECCOB U 3aBUCUMOCTEM.

K xonmy oOyueHuss B 8 kJacce OOydYaroOUIMIiCS TOJNYYUT CIEAYIOIIME MpPEIMETHBIC
pe3yJIbTaThI:

Yuciia 1 BIYMCICHUSA

Hcnonp30BaTh HayaJIbHBIC IPEICTABICHHS O MHOXECTBE JCHCTBUTEIBHBIX YHMCEN UL
CpaBHEHHsI, OKPYIJICHUS M BBIYUCICHHH, M300paxkaTb JCUCTBUTEIbHBIC YHCIAa TOYKAMHU Ha
KOOPJAMHATHOU IIPSIMOM.

[IpuMeHATh TOHATHE apU(pMETHUYECKOIO KBAaJPATHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
KOpPHH, UCHOJIb3Yys IPU HEOOXOAUMOCTHU KAJIBKYJIATOP, BHIIOIHATH IPE0OPa30BaHUs BbIPAKEHUH,
COZIepaKAIIMX KBaApaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonp3oBark 3amucu OOJIBIIMX M MajbIX YHUCET C MOMOUIbIO JECATUYHBIX ApoOeil u
crenenen yucia 10.

Anredpanyeckne BbIPaKeHUS

[IpuMeHsATH TMOHATHE CTENEHM C LENbIM IOKa3aTeJeM, BBIMOIHATH IpeoOpa3oBaHuUs
BBIPAXEHUI, COEPIKALUX CTEIIEHU C LIETIbIM [T0KA3aTEIEM.

BBINONHATE TOXIECTBEHHBIE NPEOOpa30BaHMs PALMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
IpaBUI JEMCTBUI HAJl MHOTOYJIEHAMH M aIreOpandyecKuMu IpOoOsIMH.

PackitanpiBath KBaApaTHBIM TPEXUIEH HA MHOKHUTEINH.

[IpumensTs mnpeoOpa3oBaHUS BBIPAKEHUH I pELICHWs Ppa3IUuHBIX 3a7ad U3
MaTEMAaTHKH, CMEXHBIX IPEIMETOB, U3 PEAIbLHON MTPAKTUKH.

YpaBHeHUs1 1 HEPABEHCTBA

Pemats nuHeliHble, KBapaTHBIE YPAaBHEHMS U pallMOHAJIbHBIE YPaBHEHUS, CBOJAIIMECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.

[IpoBOaMTH MpoCTENIINE UCCIIENOBAaHNS YPABHEHUN U CUCTEM YPaBHEHU, B TOM YHUCIIE C
IPUMEHEHHEM TIpaUYecKux IMpeAcTaBlIeHUN (yCTaHaBIMBAaTh, HUMEET JIM ypaBHEHHE WIH
CUCTEMA YPaBHEHMH PEILIECHUs, €CIIU UMEET, TO CKOJIBKO, U ITPOYEE).
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[lepexoauTh OT CIOBECHON (GOPMYIHPOBKH 3amaur K €€ anreOpandeckod MOJAENIH C
MOMOIIIbIO  COCTaBJICHUSI YpPAaBHEHHUS WM CHUCTEMbl ypaBHEHHWH, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4 MOJIYYeHHBIH pe3yibTarT.

[TpuMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUSI, OIICHKH, PEIllaTh JIMHEHHbIE
HEPAaBEHCTBA C OJIHOM NEpPEeMEHHOM U HX CHUCTeMbl, JaBaTh I'padUUECKyI0 HIUIIOCTPAIUIO
MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

[lonnmath ¥  HUCHONB30BaTh (DYHKUMOHAIbHBIE TOHATHA M S3bIK  (TEPMHUHBI,
CHMBOJIMYECKHE O0O03HAYCHUS), OMPEICIATh 3HaueHHEe (YHKIMH TIO0 3HAYCHUIO apryMEHTa,
OTIpeNeNATh CBOWCTBA (PYHKLUH 110 €€ TpaduKy.

Crpoutsb rpaduku 31eMeHTapHbIX QYHKINUN BUA:

y=k/x, y =x2, y = x3,y = [x|, y = VX, OnHCBIBaTh CBOHCTBA YHCIOBON (PYHKIMHK 110 &
rpaduxy.

K xoniy oOydeHuss B 9 kJjacce OOydYarOMMICS TOJYYUT CICAYIONIUE TPEIMETHBIE
pe3yabTaThI:

Yucia ¥ BbIYUCICHUSA

CpaBHUBaTh U YIOPSAIOYNBATH PAllMOHAIBHBIE U HPPALIMOHAIbHBIE YUCIIA.

BoimonuaTe apudmernueckue NEHCTBUS C pallMOHAIBHBIMHU YHMCIAaMH, COYeTas YCTHbIE U
MUChMEHHBIC TPUEMBI, BBHITIONHSATH BEIUMCICHUS C UPPAIIMOHATEHBIMH YUCIIAMHU.

Haxoauth 3HaueHus: cTeneHel ¢ 1ebIMU MOKA3aTesIMU U KOPHEH, BBIYUCIISTh 3HAYEHUS
YHCIIOBBIX BbIPAKEHUH.

OkpyrisTh JAEWCTBUTEIbHBIE YHCIIA, BBIMNOJIHATH NPUKUAKY pe3ysbTaTa BBIYHUCICHHIM,
OIICHKY YHUCIIOBBIX BBIPAXKEHUH.

YpaBHeHUsS M HEPaABEHCTBA

Pemarr nuHEHHBIE W KBaJpaTHBIE YpPaBHEHHs, YypaBHEHUS, CBOSIIMECS K HUM,
npocTeiiire ApoOHO-paluOHAIbHBIE YPABHEHUS.

Pemarb cuctembl IBYX JMHEWHBIX YpaBHEHHH € JByMSI MEPEMEHHBIMU M CUCTEMBI JIBYX
YpaBHEHUM, B KOTOPBIX OJTHO YPAaBHEHHE HE SBIISICTCS JIMHEHHBIM.

PemaTte TekcTOBBIE 3amauu  anreOpadeckKuM CIIOCOOOM C TIOMOIIBIO COCTaBJICHHS
YpaBHEHHUS WM CUCTEMBI IBYX YPAaBHEHUH C IBYMs IEPEMEHHBIMH.

[IpoBOaMTH MpoOCTENIIINE UCCIENOBAaHUS YPABHEHUN U CUCTEM YPaBHEHU, B TOM YHUCIIE C
NPUMEHEHHEM TpaUuecKux IMpeAcTaBlIeHU (yCTaHABIMBAaTh, WMEET JIM YpaBHEHHUE WIIU
CHUCTEMa YpaBHEHUH PEIICHHUS], €CIIU UMEET, TO CKOJIbKO, U ITpoUee).

Pemars nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh peELICHHE
HEPAaBEHCTB Ha YHMCIJIOBOW MPSIMOM, 3allMCHIBATH PEIIEHUE C IIOMOIBIO CHMBOJIOB.

Pemate cucremMbl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIIWE
KBaJIpaTHOE HEPAaBEHCTBO, M300pakaTh PEUICHUE CUCTEMbl HEPABEHCTB HA YHCIIOBOW MPSIMOM,
3aMKChIBaTh PEIICHHUE C TIOMOIIbIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUH Pa3IMYHBIX 3a/ad.

DOyHKIUHA

PacnioznaBath (hyHKIIMY H3ydeHHBIX BUIOB. [I0Ka3bIBaTh CXEMaTHYECKH PACTIONIOKEHUE HA

KOOPJMHATHOM TIJIOCKOCTH TpadukoB GyHKIMM Buga: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
¢, vy =x3, y=1x, y = |x|, B 3aBHCHMOCTH OT 3Ha4eHMUIl KO>(PHUIUHCHTOB, OMUCHIBATE CBOICTBA

byHKINH.
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Ctpoutph u u300pakaTh CXEMaTHYECKH IpaduKu KBaApaTUUHBIX (YHKIUH, OMHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIIHI MO UX IpaduKam.

PacrioznaBathe  kBampatuuHyl0 (QyHKOHIO 1O  ¢GopMylie, TMPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PUIUKU, TEOMETPHUH.

YuciioBble NOC/I€10BATEILHOCTH U POrpeccuu

Pacno3naBate apu(MeTHUECKYI0O M T€OMETPUYECKYIO MPOrPECCUU TP Pa3HBIX CIOco0ax
3a/1aHusl.

BBINOTHATE BBIYUCIEHUSA C HCHOJIb30BaHUEM (GOpPMYN N-ro 4ieHa apumeThuyeckorl u
reOMETPUUYECKON TPOrpeCCHii, CyMMBbI MIEPBBIX N YJIEHOB.

N3006pakaTh WieHbI MOCIEI0BATEILHOCTH TOYKaMU Ha KOOPAWHATHOH IJIOCKOCTH.

Pemath 3amaun, cBsI3aHHBIC C YUCIIOBBIMH TIOCIIEIOBATEIBHOCTSIMHU, B TOM YHCIE 3a/la4d
13 peajbHOM XU3HU (C UCTOIB30BAaHUEM KATBKYIISATOPA, TU(PPOBBIX TEXHOJIOTHI).
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undpoBbie
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (pp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
| Yucna u BeIUHUCICHUS. ParnoHanbHbIe 75 1 bubmuoreka [JOK
4qucia https://m.edso0.ru/7f415b90
but6mmoreka [IOK
2 AnreOpandeckue BoIpaKEHUS 27 1 hitps://m.cdsoo.ru/ 7415590
bu6mmoreka [IOK
3 ¥ PaBHCHHS! H HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
4 K . D 24 1
OOpAMHATH 1 rpaduKit. PyHiIH https://m.edsoo.ru/7f415b90
bubmunoreka LIOK
IT 1
> OBTOpEHHE 1 0000mIeHHE 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KouunyecTBO 4acoB JIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero H3yuyeHusi oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
1 [ToHsiTHE palMOHAIBLHOTO YHCIIA 1 1 Henensa
Apudmerndeckue 1eHCTBUS C
2 1 1 Henensa
palMOHATILHBIMU YHCIIAMU
Apudmernueckue 1eHCTBUS C
3 1 1 Henens
palMOHATFHBIMU YU CIIAMHU
Apudmernaeckue A1eHUCTBUS C
4 1 2 Henensd
palMOHATILHBIMU YHCIIAMU
5 Apudmernueckue 1eHCTBUS C | 2 Henens
palMOHATILHBIMU YHCIIAMU
Apudmernueckue 1eiCTBUS C
6 1 2 Hepens
paIMOHATLHBIMU YU CIIAMHU
CpaBHeHue, ynopsi04ruBaHue
7 ’ 1 3 Hexens
palMOHATILHBIX YUCE
CpaBHeHue, ynopsiio4MBaHue
8 ’ 1 3 "Henmens
palMOHATIBHBIX YUCE
CpaBHeHue, ynopsiio4MBaHue
9 ’ 1 3 Hepens
AI[MOHATILHBIX YHCEI
p
10 CreneHb ¢ HATypATbHBIM 1 4 Henens bu6nuoreka [IOK
1oKasarejieM https://m.edsoo.ru/7f4211de
11 CreneHb ¢ HaTypaJIbHBIM 1 4 nenens Bu6muotexa [JOK

15



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

rokKasarejieM https://m.edsoo.ru/7f421382
12 CreneHb C HATypATbHBIM 4 Hexe bu6nuoreka [IOK
Heens
roxkasarejieM https://m.edsoo.ru/7f42154¢
13 Crenens ¢ HaTypaJIbHBIM 5 Hexens bubmmoreka [JOK
MOKa3aTeyieM https://m.edsoo.ru/7f4218be
CteneHb ¢ HATypaJIbHBIM
14 P 5 Hepensd
MoKa3aTeseM
Pemenne ocHOBHBIX 3a/1a4 Ha JIpooH,
15 N 5 Henensa
MPOLEHTHI U3 PEATbHOMN MPAKTUKH
Pemenne ocHOBHBIX 33/1a4 Ha JIpooOH,
16 N 6 Henena
MPOLIEHTHI U3 PEaIbHOM MPaKTUKH
Pemienne ocCHOBHBIX 3a/1a4 Ha IpooOH,
17 . 6 Henmensa
MPOLEHTHI U3 PEATbHOMN MPAKTUKH
Pemenne ocHOBHBIX 33/1a4 Ha JIpooH,
18 N 6 Henena
MPOLEHTHI U3 PEATbHOMN MPAKTUKH
[Tpu3Haku AETUMOCTH, PA3JI0KEHUS
19 7 Henens
Ha MHOYKUTEJIM HATypaJIbHbIX YHCell
[Ipu3Haku qeMUMOCTH, Pa3I0KCHHS
20 P > P 7 uenens
HA MHOXKUTEIIA HATYPaIbHBIX YUCEIl
PeanbHuble 3aBucumoctu. [Ipsmas u
21 7 Henens
oOpaTHas MPONOPIIMOHATHPHOCTH
PeanbHubie 3aBucumoctu. [Ipsmas u
22 8 Henensa
oOpaTHas MPONOPIMOHATHPHOCTH
Peanpubie 3aBucumocTu. [Ipsmas u
23 8 Henens
oOpaTHasi MPOTMOPIHOHATHHOCTH
PeanbHuble 3aBucumoctu. [Ipsmas u
24 8 Henensa

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

KonTtponsHas pabora o Teme

25 | | 9 nenens
PanmonanpHbIe ynciia
bubmunoreka LIOK
26 bykBeHHEBIE BEIpaKECHUS 9 Henena
M p A https://m.edsoo.ru/7f41feec
27 DopmyJibl 9 Henens
28 DopmyJibl 10 Henens
Ilepemennsie. JlomycTUMbBIE 3HAUEHUS
29 p flomy 10 nenens
MEPEMEHHBIX
[IpeoOpa3zoBanne OYKBEHHBIX
30 BBIPAXXEHUI, PACKPBITHE CKOOOK U 10 nenens bubmmorexa IOK
P » Packp A https://m.edsoo.ru/7f41fafa
MpHUBEICHNE TTOJOOHBIX ClIaraeMbIX
[IpeoOpa3zoBanne OYKBEHHBIX
31 BBIPA)KEHUH, PACKPBITHE CKOOOK U 11 Henmens bubmmorexa [OK
p » Packp a https://m.edsoo.ru/7f41fd70
MIPUBEJICHUE TTOT00HBIX ClIaraeMbIX
[IpeoOpa3zoBanne OYKBEHHBIX
32 BBIPOKEHHM, PACKPBITHE CKOOOK U 11 Henens
MPUBEJICHUE TTOT00HBIX ClIaraeMbIX
[IpeobpazoBanue OYKBEHHBIX
33 BBIPQXCHHH, PACKPBITHE CKOOOK U 11 nenens
MIPUBEJICHNE TTOT00HBIX ClIaraeMbIX
CBOICTBA CTEIEHU C HATYPAILHBIM Bubnnorexa [LIOK
34 yp 12 nenens nomorexa I
oKa3aTeiieM https://m.edsoo.ru/7f421382
CBolicTBa CTENEHHU C HATYPAILHBIM Bubmuoreka IIOK
35 yp 12 Henensa HDIHOT s
IIOKa3aTeJIEM https://m.edsoo.ru/7f42154¢
CBOICTBA CTEIEHU C HATYPAILHLIM b K
36 yp 12 Henens noamoreka 1{O
oKa3aTeiieM https://m.edsoo.ru/7f4218be
b K
37 MHuorousieHsl 13 nenens nbmmorexa [0

https://m.edsoo.ru/7f42276¢
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bubmunoreka LIOK

38 M 13
HOTOHIICHET HeAcs https://m.edso00.ru/7f422930
Cnoxenue aHue 0)KEHUE
19 JIOKEHUE, BBIYUTAHUE, YMHOKEHU 13 Henens bubmunoreka LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxeHue, BBIUUTaHUE, YMHOKEHHE 14 Heens but6mmoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422cc8
Croxenue aHue 0)KEHUE
A1 JIOKEHUE, BBIYUTAHUE, YMHOKEHHU 14 Hexens bubmuotexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
Crnoxenne, aHue, 0KEHHE b K
4 JIO’)KCHHE, BEIYUTAHNE, YMHOKEHU 14 Henens nommoteka 11O
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 DopMyIIbl COKPALIEHHOTO 15 Heens bu6nuorexa [IOK
YMHOXKEHHUS https://m.edsoo.ru/7f42432a
44 DopMybl COKpPAIIEHHOTO 15 nenens  Bubmuoreka IIOK
YMHOXXEHHUS https://m.edsoo.ru/7f42464a
45 DopMyIbl COKpAIIEHHOTO 15 nenens  Bubnmoreka [IOK
YMHOKEHHUS https://m.edsoo.ru/7f424¢c12
46 DopMyITbI COKPANIEHHOTO 16 nenens  Bubnuoreka [IOK
YMHOKEHHUS https://m.edsoo.ru/74241d2
47 DopMyITbI COKPALIEHHOTO 16 nenens  bubnuoreka [JOK
YMHOKEHHS https://m.edsoo.ru/7f4251d0
43 PaznmoxeHrne MHOTOYJICHOB Ha 16 nenena = bubGmuoreka [JOK
MHOKHUTEIHN https://m.edsoo.ru/7f423312
49 PaznmoxxeHne MHOTOYJICHOB Ha 17 nenens  bubamorexa [JOK
MHOKHUTEIN https://m.edsoo.ru/7f4237fe
50 PasnoxkeHne MHOrO4JICHOB Ha 17 nenens  Bubmuorexa [JOK
MHOXXHTEIIN https://m.edsoo.ru/7f4239de
51 Paznoxxenne MHOTOYWIEHOB Ha 17 genensa
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MHOXUTCIN

KonTtponsHas pabora o Teme

18 nenens

52 " "
AnrebpanuecKue BHIPAKCHHS
YpaBHeHue, npaBuia
p » paBul 18 Henens
53 npeoOpa3oBaHus YpaBHCHHS,
PaBHOCUJILHOCTh YPaBHEHUI
JIuHeitHoe ypaBHEHHUE C OJTHOM
}ip BHCHH o UH 18 Henens
54 MEPEMEHHOM, pEIICHUE JTUHEUHBIX
ypaBHEHUU
JIuHeitHOEe ypaBHEHUE C OJHOM
55 ne eMeHHoi;Ip CIICHUE JIMHEWHBIX 19 sepent | - BuGmuorexa IIOK
P . P https://m.edsoo.ru/7f420482
ypaBHEHUH
JIunei 5
WHEHOoe }:paBHeHHe c o;[H()UH 19 Hesens
56 NIEPEMEHHOM, pellIeHne JIMHEWHBIX
ypaBHEHUU
57 Pemenue 3amay ¢ ToOMOILIBIO 19 menensa  BubGmuoreka [JOK
YPaBHEHHU https://m.edsoo.ru/7f42064¢
58 Pemenue 3amay ¢ ToOMOIIBIO 20 menens | bubnuoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f420806
Pemienne 3a1a4 ¢ MOMOIILIO bubmunoreka LIOK
59 . 20 uegens
ypaBHEHUU https://m.edsoo.ru/7f4209a0
Pemienne 3a1a4 ¢ MOMOIIBIO bubmuoreka [JOK
60 . 20 uegens
YPaBHEHUH https://m.edsoo.ru/7f420e6e
JluneliHoe ypaBHEHHE C IBYMS bubmmoreka [JOK
61 yp ABYM 21luenensa HDIOT s
MePEMEHHBIMH U €T0 TpaduK https://m.edsoo.ru/7f427¢32
JIuneliHOE ypaBHEHUE C ABYMSI b K
62 yp JBY 21 Henens nbanoreka L{O

NEPEMEHHBIMH U €ro rpaduk

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

19



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

Cucrema ByX JIMHEHHBIX ypaBHEHUN

bubmunoreka LIOK

63 21 Hene
C IByMs IEPEMEHHBIMU HEASH https://m.edsoo.ru/7f42836¢
64 Cucrema ByX JIMHEHHBIX ypaBHEHUN 22 Henens
C ABYMs IEPEMEHHBIMU
Cucrema el ABHCHUI
65 HcTeMa JABYX JIMHEHHBIX YPaBHEHUM 22 Henens
C IByMsI IEPEMEHHBIMU
66 Cucrema ByX JIMHEHHBIX ypaBHEHUI 22 Henens
C IByMsI IEPEMEHHBIMU
bubmunoreka LIOK
67 P I 23
CHLICHHE CHCTEM YypaBHCHHHI Heae https://m.edsoo.ru/7f4284de
bubmunoreka LIOK
68 P I 23
CHICHHE CHCTEM YpaBHCHIHI Heae https://m.edsoo.ru/7f42865a
bubmunoreka LIOK
69 P i 23
CHICHHE CHCTCM ypaBHerin HeAe https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEeHH 24 nenens
71 Pemenue cucrem ypaBHEeHH 24 uenens
KonTponpHas padora 1mo Teme
7 HTpuJ'ILH g padoTa 1o TemM 24 Hexens bubmmoreka [JOK
"JIuHeitnble ypaBHEHUS" https://m.edsoo.ru/7f421044
bubmunoreka LIOK
73 Koo ara To a oM 25 uene
PAUTHATA TORKH Ha HPAMOH Heaemt https://m.edsoo.ru/7f41de76
bubmunoreka LIOK
74 YucnoBele MpoMe 25 Hene
HCIIOBBIC HPOMEANYTIH Heaemt https://m.edsoo.ru/7f41dff2
75 YucnoBbie TPOMEKYTKH 25 "Hepenst
Paccrosaue mex BYMS TOUKaMHU
76 . Ay A EIM 26 uenens
KOOPJAMHATHOU MIPSIMOt
Paccrosinue mex BYMSI TOUKaMH
77 Ay ABYM 26 uenens

KOOPAUHATHOU MPSIMOi
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[IpsimoyronbHas cucreMa KOOpAUHAT Bu6muotexa [JOK
2
8 Ha IJIOCKOCTH 6 Henens https://m.edsoo.ru/7f41el6e
[IpssMoyronbpHas cucreMa KOOpAUHAT bu6nuorexa [IOK
7 HA IUIOCKOCTH 27 nenens https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpaduKoB, 3aTaHHBIX 27 Hexens bubnmoreka [JOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpadukoB, 3a1aHHBIX 27 Henens Bu6muotexa [JOK
dbopmynamu https://m.edsoo.ru/7f41ed80
2 [Tpumeps! rpaduKoB, 3aJaHHBIX 28 Henens
bopmymnamu
Urenue rpadukoB peabHbIX bubmmoreka [JOK
83 3aBUCUMOCTEN 28 HepleIs https://m.edsoo.ru/7f41ea24
’4 Urenue I‘pa(bI:IKOB peasIbHBIX 28 Henens
3aBUCUMOCTEN
bubmunoreka LIOK
II 2
85 OHATHE pyHKILHH 9 Hepens https://m.edsoo.ru/7f41ef06
86 I'paduk Gyaxmmm 29 nenens
N N bu6mmoreka [IOK
87 CroticTsa QysKumit 29 Henens https://m.edsoo.ru/7f41f078
N N but6mmoreka [IOK
88 CroticTsa QysKumit 30 nenens https://m.edsoo.ru/7f41f1fe
but6mmoreka [IOK
89 JIunei 30
MHeHHAs QyHKI HeAcH https://m.edsoo.ru/7f427282
bubmunoreka LIOK
90 JIunei 30
MHelHas QyHKI HeAcH https://m.edsoo.ru/7f427412
91 [Moctpoenue rpadpuka JIMHEHHON 31 Hexens Bu6muotexa [JOK
byHKIIUN https://m.edsoo.ru/7f426d1e
92 [TocTpoenue rpaduka TUHEHHON 31 "epens
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byHKIIUN

93

I'padux dyakmmm y =x|

31 wenmens

94

I'padux pynkuum y =[x|

32 "Henens

95

KonTtponbHas pabora o teme
"Koopnunats! u rpadpuku. @ynkuun"
/ Beepoccuiickas mpoBepoYHast
pabora

32 "Henens

but6mmoreka [IOK
https://m.edsoo.ru/7f41£50a

96

HroroBast KoHTpoIbHAs padoTa /
Bcepoccuiickast mpoBepouHas paboTa

32 wenens

but6mmoreka [IOK
https://m.edsoo.ru/7f429c6¢

97

IToBTOpEHKE OCHOBHBIX MOHSTUN U
METOJ/IOB Kypca 7 Kjacca, 00001eHne
3HAaHUH

33 menens

98

[ToBTOpEHNE OCHOBHBIX TOHATHI U
METOJIOB Kypca 7 Kiacca, 00001eHne
3HAHUI

33 Henens

bubmunoreka LIOK
https://m.edsoo.ru/7f429{32

99

[ToBTOpEHNE OCHOBHBIX OHATHI U
METOJIOB Kypca 7 Kiacca, 00001eHne
3HAHUM

33 Henens

but6mmoreka [IOK
https://m.edsoo.ru/7f42a0e0

100

IToBTOpEHKE OCHOBHBIX MOHSATUN U
METOJIOB Kypca 7 Kiacca, 00001eHne
3HAHUM

34 genens

101

IToBTOpEHKE OCHOBHBIX MOHSTUN U
METOJ/IOB Kypca 7 Kjacca, 00001eHne
3HAaHUH

34 uenens

bubmunoreka LIOK
https://m.edsoo.ru/7f42a27a

102

[ToBTOpEHNE OCHOBHBIX TOHATHI U
METOJ/IOB Kypca 7 Kjacca, 00001eHne
3HAaHUH

34 uenens

bubmunoreka LIOK
https://m.edsoo.ru/7f42a900
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MPOBEPSAAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHON ITPOTPAMMABI

7 KJIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa30BaTeJIbHOM MPOrPaAMMbI OCHOBHOT'0 001Iero 00pa30BaHUs

1

Yucna U BEIUUCIIEHUS

1.1

BI)II'IOJ'IHHTB, coycras YCTHBIC n IIMUCBbMCHHBIC HpI/IéMBI,

apupMeTHIeCKue IeHCTBUS C pallHOHAILHBIMU YUCIIaMHU

1.2

HaXOI[I/ITB 3HAQUYCHUA YUCIIOBBIX BBIpa)KeHHﬁ, MNPUMCHATH
Pa3HOOOpa3HbIC CIIOCOOBI U MTPUEMBI BBIYUCIICHUS 3HAYCHUNU TPOOHBIX

BBIpQXEHUH, collepKalluX OOBIKHOBEHHBIE U JIECATUYHBIE IpOOH

1.3

[lepexoguth OT oOmHOM QoOpMBI 3amUcH 4YHCEd K JApYrou
(mpeobpa3oBBIBaTh  JECCATHYHYIO  JTpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO

JECATUYHYIO APOOB)

1.4

CpaBHUBaTh U YIOPSAIOYMBATH PAllMOHAIBHbBIE YHCITA

1.5

OKpyrisTh yncna

1.6

BBINONMHATE NPUKUAKY W OLEHKY pe3yjibTaTa BBIYMCIICHUH, OLICHKY
3HAQYEHWM YHUCIIOBBIX BBIPDAKCHWUM. DBBIIONHATE  IEHCTBUSA €O

CTCIICHAMMU C HATYPAJIbHBIMU IMOKAa3aTCIISIMU

1.7

HpI/IMGH}ITB NpU3HAKHU ACIIMMOCTH, Pa3JIO)KCHUC HAa MHOXUTCIA

HATypaJIbHBIX YHUCEl

1.8

Pemarp  NpakTHKO-OpMEHTHUPOBAaHHBIC  3aJa4yd, CBA3aHHBIE C
OTHOILIEHUEM BEJIINYMH, IIPONOPLUUOHAIBHOCTBIO BEIINYMH,
IIPOLEHTAMH, HWHTEPIPETUPOBATh pE3YNbTaThl pPEIICHUs 3aJad ¢
y4€TOM OTpaHUYCHUH, CBSA3aHHBIX CO CBOMCTBAMHU PACCMATPUBACMBIX

00BEKTOB

Anrebpanyeckue BbIpaXKEHUS

2.1

Hcnonb3oBath anredpandyeckyr0 TEPMHHOJOTHIO M  CHMBOJIHKY,

PUMEHSATH €€ B IPoLIecce OCBOSHHS YUeOHOTro Marepuaia

2.2

Haxonute 3HadueHHss OYKBEHHBIX BBIPQKEHUH TpU  3aJaHHBIX

3HAYCHHUAX MEPEMECHHBIX
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BomonuATe mpeoOpazoBaHUs IEJIOT0  BBIPAKEHHS] B  MHOTOWIEH

23 MPUBEJICHUEM TOJIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BbInonHAT, YMHOKEHHME OJIHOWJIEHA HA MHOTOWIEH U MHOTOYJIEHA Ha
2.4 MHOTOYJIEH, TPUMEHATh (OopMysbl KBaJpaTa CyMMbl W KBajpara
pazHoOCTH
Ocy1ecTBIATh Pa3i0KEHUE MHOTOUJIEHOB Ha MHOYKUTEIHN C TOMOILbIO
2.5 BBIHECEHHUSI 32 CKOOKHU OOILIEro MHOXUTEIIS, TPYIIIUPOBKU CIAaraeMblX,
MpUMEHEHHS (POPMYIT COKPAIIEHHOTO YMHOKEHUS
26 [TpumensITh TIpeoOpa3oBaHUsI MHOTOUICHOB JIJISl PEIICHUS PA3TMYHBIX
' 3a/1a4 U3 MAaTEeMAaTHKH, CMEXHBIX [IPEAMETOB, U3 PEAIbHON MTPAKTUKHU
57 Hcnonbs30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMHU I1OKA3aTEISIMU
' JUTSL IPe0Opa30BaHUSI BBIPAKEHUH
3 YpaBHEHHUs 1 HEpABEHCTBA
Pemate nuHEHHBIE ypaBHEHUS C OJHOW TIEPEMEHHOM, MPUMEHSA
3.1 MpaBujia Mepexo/ia OT UCXOJHOI0 YPaBHEHUSI K PABHOCHIBHOMY €MY.
[IpoBepsTh, ABASETCSA U YACIO KOPHEM YPaBHEHUS
32 [IpumensTb rpaduueckrue METOAbl MPHU  PEIICHUU JIMHEHHBIX
. YPaBHEHUU U UX CUCTEM
13 [TonOuparh mpUMEpHI Tap YKCEN, SBISIONINXCS PEIICHHEM JIMHEHHOTO
' YpaBHEHUs C JIBYMS [IEPEMEHHBIMU
CtpouTh B KOOPJAMHATHON IJTIOCKOCTHU TpauiK TUHEHHOTO YpaBHEHUS C
34 IBYMsI TIEPEMEHHBIMH; MOJIB3YICh TpadUKOM, MPUBOJIUTH MPUMEPHI
peuieHusl ypaBHEHUS
15 Pemrate cucremsl 1ByX JUHEHHBIX YPAaBHEHUM C JBYMS IIEPEMEHHBIMU,
' B TOM YHCJIC TpapuIecKu
CocrtaBisTh M pemaTh JUHEHHOE YpaBHEHHE WJIU CUCTEMY JIMHEHWHBIX
3.6 YpaBHEHUU MO YCIOBUIO 33J]a4H, UHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33J]a4M IOJYyYEHHBIN pe3yJIbTarT
4 Koopaunats! u rpadpuku. yHkimm
N3o0pakaTh Ha KOOPAWHATHON MPSIMON TOYKH, COOTBETCTBYIOIIHE
4.1 3aIaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, WHTEPBAJIbl, 3alUCHIBATh
YHCIIOBbIE TPOMEKYTKH Ha alNredpanvdeckoM si3bIKe
n OTMeyaTh B KOOPJAMHATHOM IUIOCKOCTM TOYKH MO 3aJaHHBIM

KOOpJAMHATaM
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43

Crtpouth rpaduku auHEHHBIX GyHKIHH. CTpouTh rpaduk QyHKIUN Y

= x|

44

OnwuceiBaTh C MOMOINBIO (YHKIHN HM3BECTHBIC 3aBUCHMOCTH MEXKIY
BEJIMYMHAMHU: CKOPOCTb, BpEMS, PACCTOSHHUE, LEHY, KOJIHUYECTBO,

CTOMMOCTb, TPOU3BOIUTENILHOCTD, BpeMsl, 00BEM pabOoThI

4.5

HaxonuTs 3HaueHne QyHKIMH 110 3HAYCHUIO € apryMeHTa

4.6

[Monumare rpaduuecknii crmoco® TpencTaBiICHUS U aHAIU3a
uHpOpMAIMY, H3BJICKATh W WHTEPIPETUPOBATh WHQPOPMAIHIO U3

rpaMKOB peabHBIX MPOLECCOB M 3aBUCUMOCTEH

8 KUIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa30BaTeJIbHOM MPOrPaAMMbI OCHOBHOTI'0 0011ero0 00pa30BaHUs

1

Yucia ¥ BEIYUCICHUSA

1.1

Hcnons3oBaTh HavyaJbHbBIE MIPEICTABICHUS 0 MHOJKECTBE
JNEHCTBUTENBHBIX YUCEN JIJISi CPABHEHUS, OKPYTJICHUS W BBIYMCIICHUH,
n300pakaTh JCUCTBUTEIIbHBIC YHCJIA TOYKAaMHU Ha KOOPIWHATHOMN

IpsAMOI

1.2

[IpuMeHsATH TMOHATHE  APUPMETUYECKOTO  KBAJAPATHOTO  KOPHS,
HaxXOJWUTh KBAJpaTHbIE KOPHM, MCIOJIB3Ysl MNpPU HEOOXOJUMOCTH
KaJIbKYJSATOP, BBIIOJIHATH MPEOOpa30BaHMsI BBIPAKEHUH, COEpKaIIUX

KBaJIpaTHbIE KOPHH, UCTIOJIb3Ysl CBOMCTBA KOPHEM

1.3

Hcrmonp30BaTh 3amucH  OOJNBIIMX W MaJIbBIX YHCEN C IIOMOIIBIO

JECSITHUHBIX Apobeii u creneneit uncna 10

Anrebpanyeckue BbIpaXKEHUS

2.1

[IpuMeHATh TOHATHE CTENEHU C LEJIbIM IIOKA3aTesIeM, BBIIOIHATh
npeoOpa3oBaHUs BBIPAKEHUH, COAEPKAINIUX CTENEHH C IENBIM

IIoKa3aTcjIcM

2.2

BrImonmHATE  TOXIECTBEHHBIE  NMpeoOpa3oBaHHUs  pallMOHATBHBIX
BBIPQKEHHII HA OCHOBE MpPaBUJ JACHCTBUM HAJ MHOTOWICHAMU U

anredpandecKuMu Ipo0sMu

23

PacknanpiBaTh KBagpaTHBINA TPEXUIIECH HA MHOKHUTEIN

24

[IpumensTh npeoOpa3oBaHUsl BBHIPAKEHUN ISl PEIICHUS Pa3IMYHBIX

3aa4 U3 MaTeMaTukKu, CMCIKHBIX IMPEAMCTOB, 13 peaHBHOﬁ IMPAKTUKU

26




VYpaBHEHUS 1 HEPABEHCTBA

3.1

Pemarp nuHelHble, KBaJpaTHbIE YpaBHEHHs U pallOHAIbHbIE
YpaBHEHUS, CBOJSIIMECS K HUM, CUCTEMBbI JIByX YpPaBHEHHUU C JBYyMS

NEPEMEHHBIMU

3.2

[IpoBoauTh mpocTeWllIMe HCCIENOBaHUS YpPaBHEHUH M CHUCTEM
ypaBHEHHH, B TOM 4YHCIE C TPUMEHEHHEM TIpapUuecKux
Mpe/cTaBlIeHU (yCTaHaBIMBaTh, UMEET JIU YpaBHEHUE WJIM CHCTEMa

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

33

[lepexoguth OT crnoBecHOW  (OpPMYTUpPOBKM  3amaud K €€
anreOpandeckod MOJENM C MOMOILBIO COCTAaBJICHUS YpaBHEHMs WIN
CUCTEMbl  ypPaBHEHUMN, WHTEPIPETUPOBATL B  COOTBETCTBUU C

KOHTEKCTOM 3a/1a4¥ MOJIY4YEeHHbIN pe3ynbTar

3.4

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJISi CPAaBHEHUS, OLEHKH,
pelaTth JUHEHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM U MX CUCTEMBI,
naBaTh  rpaduuecKkyr0  WUIIOCTPAlMI0O  MHOXECTBA  PEIICHUM

HCPaBCHCTBA, CUCTEMbI HCPAaBCHCTB

OyHKIUU

4.1

[lonumarh ¥ HCHONB30BaTh (QYHKIMOHAIBHBIE TMOHSATUS M SI3bIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYCHHsI), OMPEACISATh 3HAUCHUE
(GYHKIIMU 1O 3HAUYEHUIO apryMEHTa, OINpEAeNsaTh CBOMCTBA (YHKIUU

o e€ rpaduky

4.2

Ctpouts rpaduku 3JeMeHTapHbIX (GYHKINN BUIA:
y=k/x

vy = kix, y =x* y =X y = [X|, onHChIBaTh CBOWCTBAa YHCIOBOU
¢bynkuuu no e€ rpauky

9 KJIACC

Kon
NpoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJbTAaThl 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

Yucia ¥ BEIYUCICHUSA

1.1

CpaBHuBaTh M YHOPSAOYMBATH PAlMOHATIBHBIE U HMPpAllMOHAIbHbBIE

qucia

1.2

Beimonuate apudmernueckue ASHCTBUS C pallMOHAIBHBIMUA YHCIAMH,
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COoucCTasds YCTHBIC U MHUCBbMCHHBLIC HpI/IéMBI, BBIIMTOJIHATH BBIYUCICHUSA C

HppaliuOHAJIIBHBIMHA YK CJIaMU

1.3

Haxonute 3HaueHus creneHerd ¢ LENbIMU IOKA3aTelIMU U KOPHEW,

BBIYHCIIATH 3HAYCHU S YUCIIOBBIX BI)Ipa}KeHI/Iﬁ

1.4

OKpyryisTh 1€HCTBUTENbHBIE YHCIIA, BBIOIHITH IPUKUIKY pPe3yabTaTa

BBIYMCIICHUM, OLIEHKY YUCIIOBBIX BBIPAXKEHUN

YpaBHEHHUs U HEpABEHCTBA

2.1

Pemarp nuHelHble W KBaJpaTHbIE ypaBHEHUS, YpaBHEHUS,

CBOJSIIMECS K HUM, POCTeine TpoOHO-pallioHaIbHbIE YPaBHEHUS

2.2

Pemate cuctemsl ABYX JIMHEHHBIX YPaBHEHUH C ABYMS MEPEMEHHBIMU
U CHUCTEMBI IBYX YpaBHEHHI, B KOTOPBIX OJIHO ypaBHEHUE HE SBISETCS

JIMHENHBIM

23

Pemate TekcTOBBIE 3amaun anreOpanvecKuM CIIOCOOOM C TMTOMOIIBIO
COCTABJICHUSI YpPAaBHEHMUS WM CHUCTEMBI JIBYX YPaBHEHUH C IBYMs

MNEPpCMCHHBIMU

24

[IpoBoauTh mpocTelllIMe HCCIENOBaHUA YpPaBHEHUHM UM CHUCTEM
ypaBHEHHH, B TOM 4YHCIE C TPUMEHEHHEM TIpapUuecKux
IIpEICTaBICHUN (HallpuMep, yCTaHABIMBAaTh, UMEET JI YPAaBHEHUE WU

CUCTEMa YpaBHEHUU pellIeHus], €CIIU UMEET, TO CKOJIBKO)

2.5

Pemate  jMHEHHBIE  HEPAaBEHCTBA, KBAApAaTHbIE  HEPABCHCTBA,
n300pakaTh peIICHUE HEPABEHCTB HA YMCIOBOM NMpPsIMOM, 3alMCHIBATH

PEIICHUE C ITIOMOIIIBIO CUMBOJIOB

2.6

Pemrate cucTeMBbl JIMHEHHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB,
BKIIIOYAIOIINE KBaJpaTHOE HEPAaBEHCTBO, HW300pakaTh pELICHHE
CUCTCMbI HCPABCHCTB Ha JHCIIOBOU HpHMOﬁ, 3aIlIUCbIBATh PCHICHUC C

IIOMOIIBIO CHMMBOJIOB

2.7

Hcnonb30BaTh HEpaBeHCTBA MPU PELICHUH Pa3IMYHBIX 33a]a4

OyHKIUU

3.1

PacrioznaBate  (YHKIIMM ~ W3y4eHHBIX  BUAOB.  [loka3bIBaTh
CXEMAaTUYECKHU PACIIOIOKEHHE Ha KOOPIUHATHON TUIOCKOCTH TpaduKoB
bynkumii Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx-+c, B 3aBUCUMOCTH OT

3HaYCHHUH KO3 (HUIIMEHTOB, OMTUCHIBATh CBOMCTBA (DYHKITHI
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IlokaspiBaTh  CXEMAaTUYECKH PpACIOJIOKEHHE Ha  KOOPAMHATHOM

3.2 MJIOCKOCTH TpadukoB (GyHKIMK Buaa y = VX, y = |X| ¥ ONHUCHIBaTh
cBoiicTBa (pyHKITUI
Crpouts u wu300pakatb cXeMaTH4YeCKH TpaduKu KBaIPATUUHBIX
3.3 (yHKIMA, OMHMCHIBATH CBOWCTBA KBAJAPATUYHBIX (QYHKIMA IO HUX
rpadukam
Pacno3znaBath KBaJpaTH4Hyl0 GQYHKIUIO 1O Qopmyse, TPUBOIUTH
3.4 MPUMEPBl  KBAJIPAaTUYHBIX (DYHKIMH W3 pEabHON IKWU3HH, (U3HKH,
r€OMETpUU
4 Apudmerrdeckast 1 TeOMETPUIECKas MPOTPECCUU
i1 Pacnio3znaBath apudMeTnyecKyro U reOMEeTPUUECKYI0 IPOrPecCuu Mpu
. Pa3HBIX crioco0ax 3agaHus
BEIONMHATE BBIYUCIEHUS C KCIONB30BaHUEM (OPMYNl #-TO 4YiEeHA
4.2 apu(pMETUIECKON U TCOMETPUUYECKON MPOTPECCHii, CYMMBI TIEPBBIX N
YJIEHOB
13 N300paxaTh uieHbl MOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPAUHATHON
. MJI0CKOCTH
Pemate 3amaun, CBSA3aHHBIE C YHUCIOBBIMH IOCJIEI0BATENLHOCTSMHU, B
4.4 TOM 4YHCIIe 3aJa4yd W3 pPeajbHON JKM3HU (C HCIOJB30BAaHUEM

KaJIBKYJIATOPA, MU(PPOBBIX TEXHOJIOTUI)
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INPOBEPAEMBIE 3JIEMEHTbBI COJAEPKAHUSA

7 KUIIACC
Kon IIpoBepsiemMblii 3JIEMEHT COJEPKAHUSA
1 Yucna v BBIYKCICHUS
JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OAHOH (OpPMBI 3amucu
1.1 npobert k apyroi. IloHsTHE palMOHAIBHOTO YHWCJA, 3alHUCh, CPAaBHECHHE,
YIOPSAA0YMBAHUE PALIMOHATIBHBIX YHCE
1o Apudmernueckue IeiCTBUA C pallMOHATBHBIME 4nciIaMu. Perienue 3amad u3
' peanbHON NPAaKTUKU Ha YacTH, Ha Apo0OHu
13 Crenenb C HaTypaJbHBIM IIOKa3aTeJIeM: OIpeleleHue, IpeoOpa3oBaHue
' BBIPa)KEHUI Ha OCHOBE OTPEIEIICHNUS, 3aUCh OOJIBIINX YHCEI
14 [TponieHTHl, 3amUCh MPOLEHTOB B BHJE ApOOM M APOOH B BUJE MPOLEHTOB.
' Tpu OCHOBHBIE 33/1a4y HA IPOLIEHTHI, PEILICHUE 3a7a4 U3 PEAIbHOM MPaKTUKU
s [IpumeneHnne NpPU3HAKOB  JEIMMOCTH, pa3jOKEHUE Ha  MHOXKUTENIU
' HaTypaJIbHBIX YUCEIl
L6 PeanbHple  3aBUCMMOCTH, B TOM u4Hcle IpsMas M oOpaTHas
' IPONOPLUOHAIBHOCTH
2 AnrebpanuecKue BHIPAKCHUS
51 IIepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKCHUSA C IIEpEMEHHOM. JlonmycTuMbIe
' 3HAYCHUS NIEPEMEHHBIX
27 IlpencraBiaeHne 3aBUCMMOCTHM MEXJy BEJIWYMHAMH B BUAE (OPMYIBL.
' Beruucnenus no popmyiiam
53 [IpeoOpa3oBanue  OYKBEHHBIX  BBIPDAKEHHH, TOXKIECTBEHHO  PAaBHBIC
' BBIPAXKECHUS
24 CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeIeM
5 OpHowieHbl U MHOrouneHsl. CreneHb MHOrowieHa. Cllo)keHue, BBIUUTAHUE,
' YMHOXXEHHE MHOTOYJICHOB
26 @opMyiIbl COKpAaIEHHOIO YMHOKEHUS: KBapaT CyMMBI M KBaJpaT Pa3HOCTH.
' ®opmysa pa3HOCTH KBaApaToB. Pa3iokeHne MHOIOWIEHOB HA MHOXKHUTEIN
3 VYpaBHeHUs
31 VYpaBHeHHE, KOpPEHb YypaBHEHHs, INpaBuiIa MpeoOpa3oBaHUs YpaBHEHHS,
' PaBHOCUIIBHOCTb YPaBHEHUI
3.2 JIuneliHOE ypaBHEHHE C OJHOW IMEPEMEHHOW, YHUCIO KOPHEW JIMHEWHOIO
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ypaBHEHUS, pEUICHNE JTUHEUHBIX YpaBHECHUN

CocraBieHue ypaBHEHUM MO YCJIOBHIO 3aja4yu. PellieHne TeKCTOBBIX 3a/1ad ¢

3.3 MMOMOLIBIO YPABHEHHI
34 JluneliHOE ypaBHEHHUE C IBYMS TIEPEMEHHBIMU U €ro rpaduk
Cucrema [ByX JIMHEMHBIX YpaBHEHHUH C JByMs INEpeMEHHBbIMU. PemieHue
3.5 CHCTEM YpaBHEHUU CIIOCOOOM IMOJCTAaHOBKH. [IpuMephl pemeHnsi TEKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKINH
4.1 Koopaunara Touku Ha psiMoi
42 YucnoBble mpoMexXyTKU. PaccTosiHue MEXay JBYMsI TOUKAaMU KOOPJIMHATHOM
' IPsIMOi
43 [IpsmoyronpHas cuctema koopauHaT, ocu Ox u Oy. Abcuucca U opAMHATA
' TOYKH Ha KOOPJUHATHOM TIOCKOCTH
44 [Tpumeps! rpadukoB, 3amaHHbIX (GopMynamu. UTeHne rpaduKoB peaabHBIX
' 3aBUCUMOCTEN
4.5 [onsarue ¢pynkuuu. ['papuk ¢pynkunu. CroricTBa QyHKIHIA
4.6 Jlunetinas pynkmus, e€ rpaduk. 'paduk pyHkImm y = [X|
47 ['paduueckoe pemeHue JHUHEWHBIX YpPaBHEHMM M CHCTEM JIMHEHHBIX
' ypaBHEHUU
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Uucna v BBIYUCICHUS
. KBagparueiii kopeHb u3 uucna. [loHsTHe 00 uWppalMOHAILHOM YHCIE.
' JlecsiTuuHbIe TPUOTMKSHUS UPPALMOHATBHBIX YHCETT
CpoiicTBa apudMeTHUECKUX KBAJIpPAaTHBIX KOPHEH M WX MPUMEHEHHE K
1.2 peoOpa30BaHMIO YHCIOBBIX BBIPAKEHUW W BBIYHCICHUIM. J|eiCTBUTEIIbHBIC
qucia
1.3 Crenens ¢ 1enbpIM MoKasareneM U e€ cBoiictsa. CTaHgapTHas 3aluch Yucia
2 AnreOpandeckue BoIpaKEHUS
2.1 KBanpaTHblii TpEXUieH, pa3i0KeHUE KBAIPATHOIO TPEXWICHA HA MHOKUTEIN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO aire0panveckoit 1poou
2.3 CrnoxxeHue, BBIYUTaHNUE, YMHOXKEHHUE, JACIICHHE alTeOpandecKux apooei
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2.4 PanmionansHbIe BRIpaXXEHUS U UX TIPEOOpa30OBaHUE
3 VYpaBHEHUS 1 HEPABEHCTBA
31 KBagparnoe ypaBHeHme, ¢opMmyia KOpHEH KBaJApaTHOTO YpaBHEHHS.
' Teopema Buera
32 Pemenue ypaBHeHM, CBOASAIIUXCS K TUHEUHBIM U KBaJAPATHBIM
33 [Ipocreiime ApoOHO-pallOHATIbHbBIE YPAaBHEHHS
I'padmueckas uHTEpnpeTanysi ypaBHEHUI ¢ ABYMs MEPEMEHHBIMU U CHUCTEM
34 JINHEMHBIX YPABHEHHUH C ABYMs IepeMeHHbIMU. [IpuMepsl pemenus cucreM
HEJIMHENHBIX YPAaBHEHUU C IByMs IEPEMEHHBIMU
3.5 Pemenne TekCTOBBIX 3a71a4 aNreOpandecKuM CriocoOoM
3.6 UucnoBbie HEPABEHCTBA M X CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM NTepeMEHHON
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
3.9 JIuHeitHbIe HEpaBEHCTBA C OJHON TEPEMEHHOMN
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM
4 OyHKIUU
il [Monstne ¢ynkmuu. OOIACTh OMpENeNeHUs ¥ MHOXKECTBO 3HAYCHUI
' ¢dbyakuun. CriocoObI 3a1anus QyHKITHI
4.2 I'paduk pyakuu. Urenue cBOMCTB GyHKIHH 110 €€ TpaduKy
4.3 [Tpumeps! rpadukoB PyHKITNN, OTPAXKAIOIMIUX PEATbHBIE TTPOIIECCHI
44 OyHKIMK, ONUCHIBAIOIIME TNPSIMYI0O U OOpaTHYIHO MPOMOPIHOHAIBHEIE
' 3aBHCHUMOCTH, UX TpapuKu
4.5 OyHKIUYU y =x7 y = X7
4.6 Oynknuu y = [x, y = |x]|
4.7 I'padmueckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHUN
9 KJIACC
Kon IIpoBepsieMblii JJIEeMEHT COJEPKAHUSA
1 Yucna u BBIYUCICHUS
. ParionanpHbIe YMclia, WpPpAMOHATBHBIC YHCIIA, KOHEYHbIE M OECKOHEYHBIC
' JeCATHYHBIE JPOOH
19 MHOXECTBO ACHCTBUTEIBHBIX YHCEN, ACHCTBUTEIbHBIC YHCIa KaKk OSCKOHCUHBIC

JeCATUYHBIC TpoOu. B3anMHO 0IHO3HAYHOE COOTBETCTBHE MEKIY MHOXKECTBOM
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JIEUCTBUTENbHBIX YMCEN U KOOPAUHATHOM NpsAMoil. CpaBHEHUE IEMCTBUTEIBHBIX

yucel
1.3 ApudmeTndeckre IeHCTBUS C IEHCTBUTEIBHBIMU YHUCITAMH
N3mepenusi, npubamkeHus, oreHkd. Pa3mMepbl 00BEKTOB OKPYXKAIOIIETO MUPA,
14 JUIMTETILHOCTh TPOIIECCOB B OKpyXkatomem wmupe. [IpubnmxénHoe 3HaueHHe
' BEJIMYMHBI, TOYHOCTH NpuOmmKkeHus. Okpyrienue uncen. [Ipukunka u omeHka
Pe3yAbTaTOB BBIYUCICHUN
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 YpaBHEHUS C OJTHOW MEPEMEHHOM
2.2 JInnelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIUXCS K JIMHEHHBIM
23 KBanpaTtHoe ypaBHeHue. Pemienne ypaBHEHUH, CBOAAIIMXCS K KBaJpaTHBIM
2,4 bukBanpatHoe ypaBHeHue. llpumepbl pelleHHs ypaBHEHUMH TPETbe U
' 4eTBEPTOU CTENEHEW Pa3I0oKEHUEM Ha MHOKUTEIN
2.5 Pemenne npoOHO-paniMOHaIBHBIX YpaBHEHUT
2.6 CucreMbl ypaBHEHUH
2.7 YpaBHeHUE ¢ ABYMS IIEPEMEHHBIMHU U €T0 TpaduK
2.8 Pewenne cucreM IByX JIMHEWHBIX YPAaBHEHUM C 1BYMs IIEPEMEHHBIMU
990 Pemenue cucrem AByX ypaBHEHHWH, OJHO M3 KOTOPBIX JIMHEHHOE, a ApPyroe —
' BTOPOU CTEIEHU
2.10 ['padmyeckas MHTEpIpETALlUsl CUCTEMBI YpaBHEHUI C IBYMsI IEpEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a/1a4 areOpandeckKuM Crioco0omM
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 PelieHne MMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOU
2.14 Pewienne cucreM JIMHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.15 KBanpaTHble HEpaBeHCTBA
516 I'paduueckass mHTepnpeTanyss HEPaBEHCTB M CHUCTEM HEPABEHCTB C JBYMs
' EPEMEHHBIMU
3 DyHKIMU
11 Ksanparuunas ¢ysakmus, e€ rpagpuk u cpoiictBa. [lapaGona, KOOpIUHATHI
' BEPIIMHBI TapadoJIbl, OCb CHMMETPHH MapadOJIbI
3.2 I'paduku bynakuuit y=kx, y=kx+b u ux cBoiicTBa
33 I'paduku bynakmuit y=k/x, y = x* u X cBoMCTBa
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34 I'paduku GyHKIMi , 1 UX CBOMCTBA
4 YucnoBbIe IOCIEA0BATEILHOCTH

il Onpenenenne U cnocoObl 3aaHUsl YUCIOBBIX MOCIIEI0BATEILHOCTEH. 3agaHue
' NOCJIEI0BATEIBHOCTH PEKYPPEHTHOM hopMysolt U popMyInoil n-ro uieHa

42 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apu(pMeETHUECKOM
' IIPOTrPECCUH, CYMMBI IIEPBBIX 71 YICHOB

n I'eomerpuueckas mnporpeccus. DPopMysbl #-TO  4WI€HAa T'E€OMETPUUYECKOM
' MPOTPECCUU, CYMMBbI TIEPBBIX 71 YWICHOB

44 N3o00pakeHre 4WICHOB apU(METHYECKOM UM TEOMETPUYECKON Mporpeccuit
' TOYKAMU Ha KOOPJAMHATHOW MIIOCKOCTHU. JINHEHHBINA U 3KCITOHEHIIMAIbHBIA POCT

4.5 C1o’kHbIE POLIEHTHI
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ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHMSI OCHOBHOM OBPA30OBATEJILHON ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

Kon
NMPoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TpeOOBaHMSA K NMPEeAMETHBIM pe3yJIbTaTaM OCBOCHHSA
OCHOBHOI1 00pa30BaTeJIbHOI MPOrpaMMBbl OCHOBHOI'0 00111ero
oOpa3oBaHusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh NOHATHAMU: MHOXKECTBO, TIOAMHOKECTBO, OIIEPALIHI
HaJ MHOXXECTBAMU; YMEHHE ONEPUPOBATH MOHATUSAMU: Tpad, CBSI3HBIMI
rpad, AepeBo, LUK, IPUMEHATh UX MPU PEUICHUH 3a/1a4; YMEHUE
HCIIOJIb30BaTh TpaduiyecKoe MpeICTaBIeHHEe MHOXKECTB Ui OMHCAHUS
peanbHBIX MPOLECCOB U ABJICHUMA, TIPU PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX
IIPEIMETOB

YMeHue onepupoBaTh NOHITHSAMU: ONpe/ieJIeHUE, akcuoMa, TeopeMa,
JI0OKa3aTelIbCTBO; YMEHUE PACIO3HABATh UICTUHHBIC U JIOKHbBIE
BBICKA3bIBAHUS, IPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAaHUS M OTPHUIIAHUS BHICKA3bIBAHUN

YMeHue onepupoBaTh MOHITHAMU: HATYpaJbHOE YHCIIO, IIPOCTOC U
COCTaBHOE YHMCIIO, IETUMOCTh HATypaJIbHBIX YUCEIl, TIPU3HAKHU JICTUMOCTH,
I[EJI0€ YKCII0, MOJYJb YHCIa, OOBIKHOBEHHAS APO0b U JECATHYHAS APOOb,
CTaHJApPTHBIN BUJ] YMCIIA, PAIIMOHAIBHOE YMCII0, UPPAIIMOHATHHOE YHCIIO,
apru(MeTHUECKUI KBaIPaTHBIM KOPEHb; yMEHHE BBIMOIHATE ACHCTBHS C
YHCIIaMH, CPAaBHUBATH U YIIOPSIOYUBATH YHUCIIA, MPEACTABIIATH YHCIIa HA
KOOPJIMHATHOW MIPSMO#, OKPYTJIATh YKCIIa; YMEHHE IeTIaTh TPUKUIIKY U
OIICHKY pe3yJIbTaTa BEIYUCICHUI

YMeHue onepupoBaTh HOHATHAMH: CTETICHb C IIETBIM MTOKa3aTeNeM,
apu(MeTHUECKUI KBaIpaTHbIM KOPEeHb, MHOTOUWICH, alre0pandeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOM CTEeTeHu O0JIbIie
€IMHUIIBI; YMEHHE BBIMOIHATH Pacu€Thl 0 (hopMysam, mpeoOpa3oBaHuUs
LEJBIX, TPOOHO-pAlMOHATIBHBIX BBIPAKEHUH M BHIPAXKEHUH C KOPHAMH,
pasiio’KeHne MHOTOWICHA HA MHOXKUTEIIH, B TOM YHCIIE C UCTIOJIb30BaHNEM
(dopMys pa3sHOCTH KBaAPaTOB U KBAJIpaTa CyMMBI U Pa3HOCTH

YMeHue onepupoBaTh NOHATUSMHU: YUCIOBOE PABEHCTBO, YPABHEHHE C
OJIHOI MIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
yYMEHUE peliaTh JIMHEHHbIE U KBaJpaTHbIC YpaBHEHUS, TPOOHO-
palOHAIbHBIE YPABHEHUS C OAHOU IIEPEMEHHOM, CUCTEMBI JBYX
JIMHEUHBIX YPABHEHUN, IMHEHHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIC U JPOOHO-pallnOHATIbHBIC HEPABEHCTBA C OJJHON MIEPEMEHHOM,
B TOM YMCJIE IIPH PEIIECHUH 3a1a4 U3 JPYTUX MPEIMETOB U IPAKTUYECKUX
3a[a4; yMEHHUE UCIIOJIb30BaTh KOOPIANHATHYIO MIPSMYIO U KOOPIUHATHYIO
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IUIOCKOCTB JIJIs1 U300pakeHUs! pelleHull ypaBHEHHH, HEPaBEHCTB U CHCTEM

YMeHue onepupoBaTh NOHATHAMU: QYHKIHS, rpaduK GyHKIIUW, HYJIA
(GYyHKIINHU, TPOMEKYTKH 3HAKOITOCTOSHCTBA, IIPOMEKYTKH BO3PACTaHUS,
yOBIBaHMS, HAMOOJIbIIIEE M HAMMEHBIIIEE 3HaUYeHUS (DYHKIIUU; YMECHUE
OTIEPHPOBATH MOHATHAMHU: TIPSIMasi IIPOTIOPIINOHATIBHOCTb, JTMHEHHAS
byukuus, kBaapaTuyHast QyHKIHs, 0OpaTHas MPONOPLUUOHATBHOCTb,
napabosna, runep0oia; yMeHue CTpouTh rpaduku GyHKIMN, HCTIOIB30BaTh
rpaduKu A7 ONpeesICHHsI CBOMCTB MPOIIECCOB U 3aBUCUMOCTEH, IS
pelIeHus 3a1a4 U3 APYruxX y4eOHBIX MPEAMETOB U peallbHOM KHU3HH;
yYMEHHUE BBIpaXKaTh (hOpMysiaMH 3aBHCUMOCTH MEKIY BEIIMIHMHAMHU

YMeHue onepupoBaTh MOHATUSAMU: OCIEA0BATEIbHOCTD, apudMeTHIecKas
Y TEOMETPUYECKas MPOTPECCUU; YMEHHUE UCITONIB30BaTh CBOMCTBA
MIOCJIEI0BATENbHOCTEN, POPMYIIBI CyMMBI U OOIIIETO YJIeHA IPU PELICHUN
3aja4, B TOM YHCIIE 3a/1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB U pPealbHOM
KU3HU

YMeHue periarh 3a1a4i pa3HbIX TUTIOB (B TOM YUCIIE HA TPOIEHTHI, T0JH U
4yacTH, ABUKEHUE, pPa0OTy, lIEHY TOBAPOB U CTOMMOCTH MOKYIIOK U YCIIYT,
HAJIOTH, 3aJ1a4M U3 00JIACTH YIPABIICHUS JTUUYHBIMUA U CEMEHHBIMU
¢buHaHCaMM); YMEHHE COCTABIIATH BHIPAXKEHUS, YpaBHEHMUsI, HEPAaBEHCTBA U
CUCTEMBI TI0 YCIIOBHIO 33aJ]auM, UCCIIEIOBAThH MTOJYYEHHOE PElIeHHE U
OIICHUBATH MPABAONOT0OHOCTh MOTYYCHHBIX PE3YIIHTATOB

YMeHue onepupoBath NOHATHAMU: (PUTYpa, TOUKA, OTPE30K, psIMasi, JIyd,
JIOMaHasi, yroj, MHOTOYT OJIbHUK, TPEYTOJIbHUK, PAaBHOOCAPEHHBIN 1
PaBHOCTOPOHHHI TPEYTOJILHHUKH, TIPSIMOYTOJIBHBIN TPEYTOJIBHHUK, MEIHAHA,
OucceKTprca U BBICOTA TPEYTOJIbHNKA, YETHIPEX YT ONBHUK,
napauienorpaMm, pomO, MpsIMOYTOJIHUK, KBaJpaT, TPAIeIys;
OKPYXXHOCTB, KpYT, KacaTelbHasi; 3HAKOMCTBO C TPOCTPAHCTBEHHBIMH
¢urypamu; yMeHue penats 3a/1a4u, B TOM YHCIIe U3 TIOBCETHEBHOM KHU3HH,
Ha HaXO0XJIEHHE TeOMETPUUECKUX BEJITHMUUH C TPUMEHEHUEM H3yYCHHbIX
CBOWCTB GUryp u pakToB

10

YMeHue onepupoBaTh NOHATHAMH: PABEHCTBO (DUTYP, PABEHCTBO
TPEYTOJIbHUKOB; MMAPAJUIEIbHOCTh U NEPIEHANKYIISIPHOCTD MPSAMBIX, YTOJI
MEX1y PSMBIMH, IEPIEHIUKYIISP, HAKJIOHHAs, IPOEKLUs, Togo0ue
¢buryp, no100HbIE TPEYTOJIBHUKHN, CHMMETPHSI OTHOCUTEIBHO TOYKU U
psIMOM; YMEHHE PAcliO3HAaBATh PAaBEHCTBO, CAMMETPHIO U TToj1obue ¢uryp,
NapauIeIbHOCTD U NEPIEHIUKYJIIPHOCTD MIPSIMBIX B OKPYKAIOILEM MHUPE

11

YMeHue onepupoBaTh NOHATHAMMU: JJIMHA, PACCTOSHUE, YroJl (BeTMYNHA
yria, CHHYC U KOCUHYC yTIjla TPEYrojbHUKA), IUIOIA/b; YMEHUE OLIEHUBATh
pa3Mepsl MPEIMETOB U 0OBEKTOB B OKPY)KAIOIIIEM MUPE; YMEHUE
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IPUMEHATH (HOPMYJITBI IEPUMETPA U IIJIOIIA MHOTOYTOJIbHUKOB, JUTUHBI
OKPYXKHOCTH M ILTOIIAIN Kpyra, o0bemMa NpsMOyroJIbHOTO
napajuie’enunea; yMeH1ue NpuMeHITh IPU3HAKU PAaBEHCTBA
TPEYTOJIbBHUKOB, TEOPEMY O CYMME YTJIOB TPEYTOJIbHUKA, TEOPEMY
[Tudaropa, TPUroHOMETPUUECKHE COOTHOILICHUS AJIs1 BBIUMCICHUS JIJTHH,
pacCTOsHUM, IO

12

YMmenue n3o00paxkaTh MI0CKUE PUTYpHl M UX KOMOMHALIUHY,
IPOCTPAHCTBEHHBIE (PUTYPBI OT PYKH, C TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB 110 TEKCTOBOMY MUJIM CUMBOJILHOMY
OITMCAHUIO

13

YMeHue onepupoBaTh NOHATHAMU: IPAMOYTOJIbHASI CUCTEMAa KOOPAUHAT;
KOOPJMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEICHNE BEKTOpPA Ha
YHCII0, CKAJIIPHOE IPOU3BEIEHNE BEKTOPOB; YMEHHUE UCII0JIb30BaTh
BEKTOPBI M KOOPAUHATHI JUIsl MPE/ICTABIICHUS JAHHBIX U PEIICHUS 3a/1a4, B
TOM YHCJI€ U3 JPYTrUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HU

14

YMeHI/Ie OHepI/IpOBaTB IIOHATUAMU: CTOJIGI/IKOBBIG nu prrOBbIe I[I/IanaMMBI,
TaOIHIlBI, CpeTHee apudMeTHIecKoe, MeInana, HanboJbIee u
HauMEHbIIICe 3HAYCHUS, pa3Max YMCIIOBOTO HabOpa; YMEHHE U3BJICKATh,
UHTEPIPETHPOBATH M MPEOOPA30BBIBATH HH(OPMAIIHIO, TTPEJICTABICHHYIO B
Ta0JINIIAaX W Ha JJHarpaMMaXx, OTPAXKAIOIIYI0 CBOHCTBA M XapPaKTECPUCTHUKH
peaanbe HpOI_IGCCOB n HBHGHHﬁ; YMGHI/IG paCHO3HaBaTB N3MCHYUBABIC
BEJIMYUHBI B OKPYXKAIOIIEM MUPE

15

YMeHue oneprupoBaTh MOHATUSIMU: CITYYalHBIN OMBIT (CITyJaifHbIN
AKCTIEPUMEHT), AJIEMEHTapHOE COOBITHE (JIEMEHTAPHBIN UCXOT)
CIIy4aifHOTO OTbITA, CIy4YailHOoe COOBITHE, BEPOSTHOCTD COOBITHS; YMEHUE
HAXOJHUTh BEPOSITHOCTHU CITy4alHBIX COOBITUI B OTBITaX €
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH; YMEHHUE peIIaTh 3a/1aul
METOJIOM OpPTraHU30BaHHOTO Mepedopa 1 ¢ UCIOIb30BAaHUEM MTpaBUIa
YMHOXEHUS; YMEHUE OLICHUBATH BEPOSITHOCTH PEATBHBIX COOBITHI U
SIBJICHUH, TOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOSTHBIX
COOBITHIA B OKPYXKAIOIIIEM MUPE U B )KU3HU, 3HAKOMCTBO C IMOHSTUEM
HE3aBUCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCE U €T0
POJIBIO B MACCOBBIX SIBICHUSAX

16

YMeHue BRIOUpaTh MOAXOSIINA U3yYeHHBIH METO/ JIJIS pEeIICHUS 3a1a4H,
MPUBOJIUTH TPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U
JKU3HH, pACIIO3HABATh MPOSBICHUE 3aKOHOB MAaTEMaTUKH B UCKYCCTBE,
OMUCHIBATh OTJIEIbHBIE BHIAIOIINECS PE3YIbTAThl, IOTYYEHHBIE B X0
pPa3BUTHUSI MAaTEMATUKHU KaK HAYKH, IPUBOUTH MPUMEPHI MATEMATUUECKUX
OTKPBITUM U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHON UCTOPUU
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INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMBIX HA OI'D ITO
MATEMATHKE

Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Hatypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LETbIX YUCET

1.2 OOBIKHOBEHHBIE U JECSITHUHbIE TPOOH, IPOLIEHTHI, OECKOHEUHBIE IEPUOANUECKUE
npobu

1.3 ParnmonanbHble yncna. ApudMeTHUecKue onepariy ¢ padoHaIbHBIMUA YUCIaMU

1.4 JleiicTBuTenpHbIC Yncia. ApupMeTUYecKe ONepamnn ¢ 1eHCTBUTEIbHBIMUA YUCIaAMU

1.5 [TpuGmxE€HHBIC BEIYMCIICHUSI, PABUIIA OKPYTJICHUS, IPUKUIKA U OIICHKA

2 Anrebpanyeckue BhIpaXKEHUS

2.1 BykBeHHbIE BhIpaXkeHUs (BBIPAXKEHUS C IEPEMEHHBIMHU )

292 Crenens c 1enbM nokaszarenieM. CTeneHb ¢ pallMoOHaIbHBIM NToKaszareneM. CBoiicTBa
CTENEHU

2.3 MHorouieHsl

2.4 Anrebpanueckas 1pooOb

2.5 Apudmernueckuii KOpeHb HaTypalbHOU cTeneHu. JlelcTBus ¢ apudMeTHIecCKuMu

KOPHSIMU HaTypaJIbHOM CTEIIEHU

3 YpaBHEHMS U HEpaBEHCTBA

3.1 Lenbie u 1poGHO-paroHanbHble ypaBHeHUS. CUCTEMbI U COBOKYITHOCTH YpaBHEHUN
3.2 Ilenwie u poOHO-panoHaIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH

33 Pemienne TeKCTOBBIX 3a/1a4

4 Uucnoble MOCIIEI0BATETLHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHU MOCIIEA0BATENLHOCTEH

4.2 Apudmerndeckas u reoMeTpudecKkas nmporpeccuu. @opmMyia CI0KHBIX POIEHTOB

5 OyHKIUH

Oyuk1us, crocoos! 3ananus GyHkiun. ['papuk GyHkiun. O61acTb onpeaeaeHus u
51. MHOXecTBO 3HaueHni pyHkuu. Hymu ¢pynkmmn. IIpoMexyTKky 3HaKOIOCTOSHCTBA.
[IpomexyTKM MOHOTOHHOCTH (PYHKIIMU. MaKCUMyMbl 1 MUHUMYMBI (DYHKITUH.
Haubounbiee u HanMeHblIee 3HaUeHUE (QYHKIIMH Ha IPOMEXKYTKE

6 KoopaunaTe! Ha npsAMO# U MIJIOCKOCTH
6.1 Koopaunarnas npsimast

6.2 JlexapToBbl KOOPAMHATHI HA TNIOCKOCTH
7 I'eomerpus

7.1 ['eomerpuyeckue GuUrypsl U UX CBOMCTBA
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7.2 TpeyronbHUK

7.3 MHOroyrojasHuKu

7.4 OKpYXHOCTh M KPYT

7.5 H3mepenne reoMeTpuYecKuX BEITUYUH
7.6 BexkTopsl Ha TI0CKOCTH

8 BepositHOCTB U cTaTuCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositHOCTB

8.3 Kombunatopuka

8.4 MHoxecTBa

8.5 I'padmr
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YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBA3ATEJ/IBHBIE YYHEBHBIE MATEPHUAJIBI JIUIS1 YYHEHUKA

* Maremartuka. AnreOpa: 7-i kimacc: 0a30BbIN YPOBEHB: yUeOHUK; 15-¢ n3nanue,
nepepadoTtanHoe, 7 kiacc/ MakaperaeB FO.H., Munmiox H.I'., Hemkos K.W. u ap.; mox
penakuueit TenskoBckoro C.A., AkimonepHoe obmectBo «M3natenscTBO «IIpocBemienner»

METOIUYECKHUE MATEPHAJIBI J1JIs1 YUUTEJISA
Anrebpa. 7 kitacc. Meroanueckue pexomenaanuu - Komsrun KO.M., TkaueBa M.B. u np.
HA®POBBIE OBPASOBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET

https://resh.edu.ru
https://nsportal.ru/
https://infourok.ru/
https://multiurok.ru
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Hpunoxenne 1. KOHTPOJBbHO-UBMEPUTEJIBHBIE MATEPUAJIBI
KoHTpoabHaA paboTta 1. PaumnoHanbHble yucna

peTponsHag pabora Ne | no rese:
Py OB E SO

han 1

Haiigire aHadese BhpaReHNE:

22:(2-1%),  #84-35+19

5 10 14

-
Briumcmre:
z

6°+2% & (- -(-1" &5-(3).
He srinonuas BeqicieHnil, cpasHuTe:
0wu(=32)% a) (=13 n (—11)*%;
=73 u =75 2 (=45 u0.

B nakere onuo 950 - caxapa. Ha nupors
CXOI0BATH % sroro caxapa. Crolibko caxapa
0Ck B Nakere?

Bpurana 1z 24 yenopex wm 5 qued
MOHTHPORALE KBAPTHRY. 32 CRONLKD JHeil
WIHAT 3Ty e pabory |5 yenosek, ecnn GyayT
TATH © TAKOH e NpONIB0IHTeIbHOC TRIDT
Cropresen npodesan 38 gm. B nepasii wac
poOesan 20% IHCTAHLIEK, 8 Bo BTopo# - 0%
Fea. CROILKD KHIOMETPOR OCTAIOCE

Rk Th CIOPTCMEHY Yepe: 2 qaca Gera?

KonTposbHas pabora 2. AjredOpanyeckue BbIPpasKeHUsI

Bapuanm 1
1. Ynopocrturte BblpakeHUE:
a)4ab-6bc; 6)20x-5y-(-9z).

2. IlpuBenuTte momoOHBIC ClIaracMbIe:
m-7n-12m+8n+7m.

3. VYmpoctute BelpakeHHE:
5(y+3x)—4(x—3y).

4. TlpencraBbTe B BUJIE MHOTOUJICHA:
a)4a’*(3a’ —a+5);
6)(2m—3n)(2m+3n);

B) (k+3n)?.

5. BbiHECTH OOLIMI MHOXKUTEND 34 CKOOKU:
a) 27b°> —3b% +9b?;
6)(m+3)—m(m+3).



6. BrimosHuTe aeicTBU:
3ala—-b)—(a—5)(a+5).

7. Pasznoxure Ha MHOKUTEIIN:
a)16a* —81b?%;
6)2x? —12xy +18y?;

8) a*b + ab* .

KonTposbHasi padora 3. YpaBHeHUsI 1 HEPABEHCTBA

Bapmant 1
=4
1. Coxparnte gpods: a) ¥+ 2 ;
= 2x+1
6:| x—1

o —4x  2xy
2. Vopoctute BEpaxernes:  J F 16

3. PemnTe ypaBHeHHA:

a\|2.1-_3=5_21-;6}: —]'

0

4. PemnHTe cHCT2MY IHHeHHBIX VpaBHeHHA:
:"2.1'—.1' =1

[x+y=2

B
5. PemnTe HepaBeHCTBOI -+ — 7= &

6. Pemmnte CHCT2MY HEPAESHCTE:
(2x+2=x+4

| x+522x—1

7. Pemmmte HepasencTgo: ¥ —ox T4 20

KonTtpoabsnas padora 4. Koopaunarsl u rpadpuxn. ®yHKuuu
BapwuaHT 1.

1. U300pa3ute Ha KOOPAMHATHOM MPSIMOIl MHOKECTBA TOYEK, YIOBJIECTBOPSIOLIEE JaHHOMY YCIOBUIO:
- _ g
g) T3 6) “lx <5 p) J<x=8
2. N300pa3ute Ha KOOPAWHATHOM IIIOCKOCTH MHOXKECTBA TOUYEK, YIOBIETBOPSIOLIECE TaHHOMY
YCIIOBUIO:
= -1 = — —_
a) * I 6).}’—3, B) 3=x=-1
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3. Ha pucynke uzo0pakeH rpauk CKOpOCTH IBHKEHUS TypUCTa B TeueHue 3 yacoB. OTBETHTE C
MOMOIIBIO TpadrKa Ha CIIETYIOIIKE BOMPOCHL:

a) KakoBa Obl1a HanGombIast CKOPOCTh TYPUCTA 32 3TO BpeMsi?

0) CKOJIBKO BpPEMEHH TYPUCT ABUTAICS C IIOCTOSSHHON CKOPOCTHIO?

B) Korna ckopocts TypucTa Havyana yobIBaTh?
&

CropoeTe, KMy
. By
- b

—
=

f I 2 4 Bpemn,

4. Ha KOOpMHATHO MIIOCKOCTH TIOCTPOiiTe rpadK 3aBUCHMOCTH: » +3 . I300pazute npsamyro,
CUMMETPUYHYIO €l OTHOCUTENIbHO OCH OpPAMHAT.

2
X

. x=2,
y=94, -l<x<2,

. x+5 x=-1
5. [Moctpoiite rpadk 3aBUCUMOCTH:
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Koutpoannaa pabora 5. Hroroeas koATpoIsHas padora

1 sapuanm.
1). ¥npoctute BbipaxeHue:
al. 15x + 8y —x — 7y;
6.4(3e+2)-2{2s-3).

2). PewmTe ypasHeHWe:
2x+7=3x-2(3x—-1);

3). Bomcamre:
P 5% 125

ﬂ}. 7L : 5} 754

4). BoinonHuTE yMHOMEHWE:
-03g(a?-3)(a?+3)

5). NpeobpasyiTe B MHOrOWNEH:

a). (2x+y)?;
6). (56 —4x ) 5a + 4x ).

6). CokpatmTe gpobb:
l4a%s* xt+x

2ate S

7). NocTpoime rpaduk GyHKLMK vy = Ix + 6 .
YramMTe ¢ NOMOLLEBH rpaduua, yemy pagHo
3HadyeHwe y npu x =15,

8). PewmTe cucTemy ypasHeHUA:
[5x4+ 3y =4

12x—y=—5

2 eapuaHm.
1). ¥npoctute ebipaxkeHue:
a). 3a — 78 — 6a + 8s;
6.2(2y-1)-3(y+2)

2). PewmnTe ypasHeHWe:
4-2(x+3)=4{x—5).

3). Boumcamre:
P ER | A2y
a). : 6).

P : q®

4). BoinonHuTE yMHOMEHWE:
0,5x( 2x 2 —5 )( 2x 2 + 5).

5). NpecbpasyiiTe B MHOroUNEH:
al.(a—28)?;
6).(3y+5)(3y—5)

6). CoxpatmTe gpobb:

1535.1’4 ae—g
a). R
1063y =

7). NocTpoiTe rpadme GyHKLMK y=—2 x + 6.
YRaMMUTE C NOMOLLBHD TpadMKa, NPU KAKOM
2HAYEHMM X 3HAYeHMe DYHKUMK paBHo — 2.

8). Pewmte cucTemy ypaBHEHMIA:
[x —6y=20

14x+2y=2
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