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INOACHUTEJIBHASA 3ATINCKA

Anrebpa SBISETCS OJHUM W3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHMs: OHA
oOecrieunBaeT U3yyeHe APYruX JAUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOI O, TaK U T'yMaHUTapHOTO
IIUKIIOB, €€ OCBOEHUE HEOOXOIMMO JIsI MPOJOIKEHHUST 00pa30BaHUs U B TIOBCEHEBHOM KU3HU.
PazButne y oOydaloomuxcsi HAy4YHBIX TMPEACTABICHUN O TMPOUCXONKACHUH U CYIHOCTU
anreOpanveckux aOCTpakimii, Crmoco0e OTpaXEHUs MaTEeMaTUYECKOW HAyKOW SBICHHH W
IPOLIECCOB B MPHUPOJE U OOIIECTBE, POJIM MATEeMaTHUYECKOTO MOJEIHPOBAaHUS B HAYYHOM
MO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHWIO HAYYHOTO MHUPOBO33PEHHUS M KA4eCTB
MBIIUICHHSI, HEOOXOAUMBIX IS aJaNTallid B COBPEMEHHOM IudpoBoM obmiecTBe. M3ydenue
anredpbl 00ecreunBaeT pa3BUTHE YMEHUSI Ha0II01aTh, CPAaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
NEHCTBUS W BBIBOJBI, (OPMYyIUPOBaTh yTBEpkAeHUs. OCBOCHHE Kypca anreOpbl o0ecrieurnBaeT
pa3BUTHE JIOTUYECKOTO MBIIIICHUS OOYYalOIIUXCS: OHM HCHONB3YIOT JEAYKTHBHBIC W
WHIYKTUBHBIE PACCYXKICHHS, 0000IIEHNE W KOHKPETH3allMio, a0CTparupoBaHUE W aHAJIOTHIO.
OOyueHue anrebpe MpeanoyiaracT 3HAYUTETBHBIH OOBEM CaMOCTOSTEIBHON ACATEIHHOCTH
oOyJaromuxcsi, TO3TOMY CaMOCTOSITENIbHOE peIlIeHue 3ajJad  SBJISeTCs  peaau3anueit
JESTEIIbHOCTHOTO MIPUHIIAIIA 00YyUeHUSI.

B crpykrype mnporpamMmbel ydeOHOro Kypca «Aurebpa» Uis OCHOBHOTO OOIMIETO
o0pa3oBaHUsl OCHOBHOE MECTO 3aHUMAIOT COJAepKaTeIbHO-MeTonuyeckue auHuM: «Yucna u
BBIUMCIICHUS», «ANreOpandeckue BBIPAKEHUSN», «YPaBHEHUS U HEPABEHCTBa», «DYHKIUN.
Kaxxnas u3 3THX colepikarenbHO-METOUYECKUX JTHHUA Pa3BUBACTCA HA MPOTSKEHUH TPEX JIET
W3YYCHHUS Kypca, B3aUMOJICHCTBYS C APYTUMU €ro JUHHUSAMH. B Xoe n3ydenust yueOHOro Kypca
00y4aromuMcs TPUXOAUTCS JJOTHUYECKH PacCyKAaTh, HCIIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBs3M ¢ 3TUM B Iporpammy y4eOHOTO Kypca «Anredpa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJCTABICHHBIE BO BCEX OCHOBHBIX pa3jellax MaTeMaTUYecKOro oOpa3oBaHUS H
CIIOCOOCTBYIOIIME OBIAJACHUIO OOYYAOIIMMHUCS OCHOB YHHMBEPCATHHOIO MATEMATHUECKOTO
s3pika. CopeprKaTeIbHOM U CTPYKTYPHOH OCOOEHHOCTBHIO YYeOHOTO Kypca «Anredpay sSBIsSETCS
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxxkanrie JUHUM «Yucina M BBIYHMCICHUS» CIY>KUT OCHOBOM [UISl JalbHEHIIEro
W3YYCHUS MaTEMaTHKH, CIIOCOOCTBYET PAa3BUTHUIO Yy OOYYAIOMIMXCS JIOTHUYECKOTO MBIIUICHUS,
(GbOpMUPOBAHHIO YMEHHMSI OJI30BATHCS AITOPUTMAMU, & TaKkKe MPHUOOPETEHUI0 MPAKTHUYECKUX
HABBIKOB, HEOOXOJUMBIX Ul MOBCEIHEBHOM XH3HU. Pa3BuTHE MOHATHS O 4YMCIE HA YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUsI CBSI3aHO C PAIMOHATBHBIMU M HPPANMOHAIBHBIMH YUCIIAMU,
dbopMUpOBaHHEM MPEACTABICHUN O NEHCTBUTEILHOM 4YHCIE. 3aBEpIICHHE OCBOCHUS YMCIOBOM
JMHUW OTHECEHO K CpeHEMY 00IIeMy 00pa30BaHHUIO.

Cognepkanue JBYX alreOpamvecKux JHHUH — «AdreOpandyeckue BBIPAKCHUS» U
«YpaBHEHUSI U  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBaHMIO y  OOydaromuxcs
MaTEeMAaTHYECKOTO ammapara, HEOOXOAMMOTo /i pEIIeHUS 3a7ad MaTEMAaTHKH, CMEXHBIX
PEeIMETOB U MPAaKTHUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE ocHOBHOro 0011ero oopazoBaHus
y4eOHBIH  Marepuan TPYNINHPYETCSs BOKPYT  palMOHAJIBHBIX  BBIpaXEeHHH.  Anrebpa
JEMOHCTPHUPYET 3HAUCHHUE MATEeMAaTUKH KaK S3bIKa IS MMOCTPOCHHS] MaTeMaTHIECKUX MOJETEH,
OTMCAHUS TPOLIECCOB W SIBJICHUN pealbHOTO MHpa. B 3amaun oOydeHus anreOpe BXOMIT TaKKe
JalbHEeWIee pa3BUTHE AaNTOPUTMHUYECKOTO MBIIUIEHUS, HEOOXOAMMOIOo, B YaCTHOCTH, MJIs
OCBOEHHUSI Kypca HUHGOPMAaTUKHU, U OBJAJCHHE HaBbIKAMH JEAYKTUBHBIX PaCCYXICHUM.
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[IpeoOpa3zoBanre CUMBOJIBHBIX (OPM CIOCOOCTBYET PA3BUTHIO BOOOPAKEHHUS, CIIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTRY.

Cognepxanrie  (QyHKIMOHAIbHO-TpAaUYECKOW JIMHUM  HAIEICHO Ha  MOJIy4CHHUE
oOydJaronuMucs 3HaHUN 0 QYHKIHMAX KaK BaKHEUIEH MaTEMaTHYECKONW MOJENH JJIsI ONMUCAHUS
U HCCIIeIOBaHUsl pa3HOOOpa3HbIX MPOIECCOB M SIBIEHUI B mpuponae u oOuiecte. M3yuenue
MaTepuana CIoCOOCTBYET PAa3BUTHIO Yy OOYYAIOIMIMXCS YMEHHUS WCIIONb30BaTh pPA3INYHbIC
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 «Adiredpay,
KOTOPBI BKIIIOYAET CIEAYIONINE OCHOBHBIC pa3lieibl coAepiKaHus: «Uucia W BBIYHCICHUSY,
«AnreOpanyeckue BHIPAKEHUS», «Y paBHEHUS U HEpaBeHCTBay, «DyHKIUN.

Ha m3yuenune yuebHoro kypca «Anredpa» orpoautcs 306 gyacos: 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
HEJIETTIO).



COJEP)KAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BBIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOoa OT OAHON (opMbI 3amucu Apoldeilt K
npyroi. IloHsATHE palMOHaIBLHOTO YKCIIA, 3aIIUCh, CPABHEHHE, YIIOPSIOUNBAHUE PALIMOHAIBHBIX
yucen. ApumeTndeckrue IeHCTBUS C pallMOHATBLHBIMU YKCIIaMH. Perienne 3a1aq u3 peaibHOM
IIPAKTUKHU Ha YacCTH, Ha APOOH.

Cremnenb ¢ HaTypaJbHBIM IOKa3aTeJeM: ONpeJeleHHue, MPeoOdpa3oBaHNe BhIpaKEHUI Ha
OCHOBE OTpE/IEICHHUS, 3aUCh OOJBIIUX YHcel. [IpoIeHThl, 3amuch MPOLEHTOB B BUIE APOOH U
IpoOu B BHJIE NPOIEHTOB. TpU OCHOBHBIC 3aJa4d HA MPOICHTHI, PELICHUE 3a]a4 U3 pealbHOM
MIPaKTHKH.

[IpuMeHeHne NPU3HAKOB ACIIMMOCTH, PA3JI0KEHUE Ha MHOKHUTEIHN HATYPAIbHBIX YHCEIL.

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

Auredpanyeckue BbIpasKeHHUs

IlepemeHHbIE, YHUCIOBOE 3HAYEHUE BBIPAKEHUS C MEpPeMEHHOM. JlomycTuMble 3HAYECHUS
nepeMeHHbIX. [IpeacTraBieHue 3aBUCHMOCTHM MEXAY BEIUYMHAMHU B BHIE (POPMYJIBL
Brruucnenus no ¢popmynam. I[IpeoObpazoBanre OyKBEHHBIX BBIPAXKEHHUN, TOXXIECTBEHHO PaBHbIC
BBIpXXCHHS, TIPaBHJIa MPEOOPa30BaHUS CYMM M TPOU3BENIEHUH, MIPaBHIa PACKPBITUS CKOOOK U
MPUBEICHUS OTOOHBIX CIaracMbIX.

CBolicTBa CTENEHH C HATYPAJTbHBIM MOKa3aTEJIEM.

OpnHowieHbl 1 MHOrowieHbl. CteneHb MHOrousieHa. Cllo)KeHHE, BBIUUTAHUE, YMHOKEHHE
MHOroujaeHoB. DopMynbl COKpaIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
®opmyna pa3HOCTH KBaapaToB. Pa3nokeHne MHOIOYWIEHOB HA MHOKUTEIH.

YpaBHeHUs1 1 HEPABEHCTBA

VYpaBHeHUe, KOPEHb ypaBHEHHUs, MpaBUia MpeoOpa3oBaHUsl YpaBHEHHsSI, paBHOCHIBHOCTD
YpaBHEHUM.

JIuHeitHoe ypaBHEHHE C OJIHOW MEPEMEHHOW, YHUCIO KOpPHEW JIMHEHMHOTO YypaBHEHMS,
pellleHre JMHEWHbIX ypaBHEeHHH. CocTaBieHHWE YpaBHEHUW IO YCJIOBUIO 3aaaud. Pemenue
TEKCTOBBIX 33/J]a4 C TIOMOIIIbIO YPaBHEHUI.

JluneliHOE ypaBHEHHE C JABYMS MEpeMEHHBIMH U ero rpaduk. Cucrema AByX JTUHEHHBIX
YpaBHEHUU € JIByMsl NEpEeMEHHbIMHU. PelieHue cucrteM ypaBHEHHUH CIIOCOOOM IOJCTaHOBKH.
[Ipumepsl perieHns TEKCTOBBIX 337a4 ¢ TOMOIIBI CUCTEM YPaBHEHUM.

DOyHKIUH

Koopaunata Touku Ha mnpsmoil. UucioBble IPOMEXYTKH. PaccTosHue Mexay ABYMs
TOYKAMU KOOPJAMHATHOU MPSIMOIA.

[IpssmoyronpHas cucrema koopauHar, ocu Ox u Oy. AGcrucca M OpJMHATa TOYKH Ha
KoOpAWHATHOM miockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (Gopmynamu. UreHue rpaduxos
peanbHbIX 3aBucuMocTei. Ilonstue Qynkuuu. I'padux ¢ynkuun. CBoiicTBa (QYyHKUHH.
Jlunetinas ¢ynkuus, e€ rpaduk. ['padux Gynkmuum y = [x|. ['paduueckoe penieHne TUHEHHBIX
YpaBHEHUH U CUCTEM JIMHEWHBIX YPABHEHHIA.

8 KUIACC

Yuciia 1 BLIYUCICHUA



KBaaparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHaabHOM 4YHcie. JlecaTuuHbie
npuOJIMKEHUsT UppalMOHANBHBIX yncen. CBoiicTBa apupMeTHUECKNX KBaJpaTHBIX KOPHEH M UX
NpUMEHEHHE K MpeoOpa30oBaHUIO YHCIOBBIX BBIPAKEHUH M BBIYMCICHUSAM. [leificTBUTENBHBIC
qucla.

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

Anredpanyeckne BbIPaKeHUS

KBaaparHbIil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckas apoOb. OCHOBHOE CBOWCTBO anreOpanueckor napobu. CroxeHue,
BbIUMTAaHUE, YMHOXEHHE, JelieHue anreOpanyeckux poOeil. PannoHanbHble BbIpaXeHUS U UX
npeoOpa3oBaHueE.

YpaBHeHUsS M HEPABEHCTBA

KBanparnoe ypaBHeHue, (opMyna KOpHEH KBaapaTHOro ypaBHeHusa. Teopema Buera.
Pemienne ypaBHEHHH, CBOJSIIMXCS K JIMHEHHBIM M KBaapaTHbIM. [Ipocteifmme npoGHO-
palrOHAIbHbIE YPABHEHHS.

['padmyeckass mHTEpHpeTals ypaBHEHUN C JABYMS MEPEMEHHBIMH M CHCTEM JIMHEWHBIX
ypaBHEHUN C AByMs INepeMeHHbIMU. [IpuMepsl pemeHus CUCTEM HEIWHEWMHBIX YpPaBHEHUH C
JBYMsI IIEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a/1a4 aJIreOpanyeckiuM CrocoOoM.

UucnoBble HEpaBeHCTBA M MX CBOWCTBA. HepaBeHCTBO € OJHOM IIEPEMEHHOM.
PaBHOCMIBHOCT HepaBeHCTB. JIuHeiiHbIE HEpaBEHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHEUHBIX HEPABEHCTB C OJHOM IEPEMEHHOMN.

DOyHKIUH

[Tonsitue gynkuu. O6nacTh onpeneacHUus U MHOXKECTBO 3HaueHHi (yHKImH. CriocoOb
3aiaHusl PyHKITUH.

I'padpux dynaxkmuu. Utenue cpoiicTB ¢yHkumu mo e€ rpaduky. IIpumeps rpaduxon
GyHKIMI, OTpa)karoUIX peajbHbIe MPOLIECCHI.

OyHKIMYU, ONMUCHIBAIOIIAE NPSIMYI0 U OOpaTHYIO NPOMOPIUOHANBHBIE 3aBHCHUMOCTH, MX
rpadukn. yrkupn y = x2, y = x3, y = \x, y=|x|. [padudeckoe peueHue ypaBHEHHH i CHCTEM
YpaBHEHUM.

9 KJIACC

Yucsa v BbIYUCICHUSA

PannonanbHbIe uncna, UppalMoHaIbHbIe YUCIIa, KOHEYHBbIE U OGCKOHEYHBIE JCCSITHYHBIC
npoOu. MHOXECTBO JEHCTBUTEIBHBIX 4YHCEN, JCHCTBUTENbHBIE 4YHCIIa Kak OECKOHEUHBIC
JnecsTHUHble  apoOu. B3auMHO  OIHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXECTBOM
JIEUCTBUTENbHBIX YUCET U KOOPAMHATHOM MPAMOM.

CpaBHeHUE JEHCTBUTENBHBIX YHUCEN, apu(METHUYECKHE NCUCTBUSA C JCHCTBUTEIHLHBIMU
YUCJIaMHU.

Pasmepsl 00BEKTOB OKpYXKAlOIIET0 MHpA, AJUTEIBHOCTh IPOILIECCOB B OKPYKAIOIIEM
MUpe.

[MpubnuxéHHoe 3HAYCHHE BEIMYMHBI, TOYHOCTHh MNpHOMMKeHHs. OKpyrIeHHe 4YHCed.
[Ipukuaxa u OoLleHKA PE3yJIbTATOB BHIYUCICHUN.

YpaBHeHUs1 1 HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienne ypaBHEeHUM, CBOJAIIMXCS 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. I padudeckas MHTEpIIpETAIlds CUCTEMBI YpaBHEHUH C
JBYMsI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyeckKiuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

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

DOyHKIUHA

KBaaparnunas ¢yukmus, e€ rpaduk um cpoiictBa. [lapaboisa, KOOpAWHATHI BEPIIUHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoITbL.

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

YuciioBble MOCIEA0BATEIBHOCTH H NPOTrPECCUM

[TonaTue 4mncioOBOM MOCIEAOBATENBHOCTH. 3a/laHKE TOCIIEI0BATEILHOCTH PEKYPPEHTHOU
dopmynoit u popmysoi #-ro UieHa.

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

N3obpakenue 4jaeHOB apu(PMETHUECKOH M T€OMETPHUYECKOW INPOrPeccCHil TOYKaMH Ha
KOOPAMHATHOM IIOCKOCTH. JIMHEHHBINA U SKCTOHEHIHAIBbHBIN poCT. CIOKHBIE POLIEHTHI.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOECHUS IPOrpaMMbl ydeOHOro Kypca «AnreOpa»
XapaKkTepU3yOTCSL:

1) naTpuoTHYecKoe BOCIIUTAHNE:

IPOSIBIEHUEM MHTEpeca K IMPOLUIOMY M HACTOSIIEMY pPOCCUHCKONM MaTeMAaTHKH,
LEHHOCTHBIM OTHOIIEHUWEM K JOCTHKEHHUSAM POCCHUMCKHX MAaTeMAaTHKOB M POCCHHCKON
MaTeMaTHYeCKOM IIKOJIbI, K UCTIOIb30BAHUIO ATUX TOCTUKEHUHN B APYIMX HayKax M MPHUKJIATHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OOSI3aHHOCTEN TIpakJaHMHA M pEalMu3aluu €ro Ipas,
IPEJCTAaBICHUEM O MaTEeMaTUYeCKMX OCHOBaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYD,
SBIICHUH, TPOLIETYp T'Pa)IaHCKOro oOlIiecTBa (HampuMmep, BHIOOPHI, ONMPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO 3TUYECKHUX IMPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM OCTHKEHHUM
HayKH, OCO3HAHNUEM BaKHOCTU MOPAJIbHO-3TUYECKUX NPUHLIUIIOB B JAEATEIbHOCTH YUEHOTO;

3) Tpy10BO€E BOCIIUTAHUE:



YCTAaHOBKOM Ha aKTHUBHOE yYacTHE B PELICHUH MPAKTUYECKUX 33Jad MaTeMaTU4YeCKOil
HAPaBIEHHOCTH, OCO3HAHUEM BAKHOCTH MAaTEeMAaTHYECKOTO 0O0pa30BaHUs Ha MPOTSHKEHUH BCel
JKU3HU JJIs1 YCIIEITHON MPOECCHOHATBHON JAEITETbHOCTA U PA3BUTUEM HEOOXOIMMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaIbHOW TPAaeKTOPUH OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTMYECKOE BOCIMTAHUE:

CIIOCOOHOCTBIO K HMOILIMOHAIEHOMY M OJCTETHYECKOMY BOCHIPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PELICHU, pacCyKIeHUH, YMEHUIO BUJIETh MaTEeMaTHYeCKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHHUA:

OpHUEHTAIe B JCSITENLHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNIOBEKa, MPHUPOABI U O0OIIecTBa, NOHUMaHHUEM
MaTeMaTUYeCcKOl HayKu Kak c(epbl 4eloBEYECKOH MAeATeIbHOCTH, AITAloOB €€ pa3BUTUS U
3HAUYMMOCTH JIJIsl PAa3BUTHS IUBUIIU3AIIMH, OBJIAJICHUEM SI3BIKOM MAaTEMATHKU U MaTeMaTHYeCKOU
KyJIbTYpOH Kak CpEICTBOM T[IO3HAHHUS MHUpPA, OBIAJCHHEM MPOCTEHIIMMH HAaBBIKAMHU
HCCJIEIOBATEIbCKOM 1eATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (OpMHpPOBaAHHE  KYJbTYPbl  310POBbA M
IMOIUOHAIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO MPUMEHATh MaTEMaTUYECKHE 3HAHMS B HMHTEpPECaX CBOETO 3J0POBbBS,
BEJICHUS 37J0POBOTO 00pasa >KM3HHU (37I0pPOBOE MHUTAHHUE, COATAHCHPOBAHHBIN PEKUM 3aHATUN U
OT/bIXa, peryisapHas (Qu3ndeckas aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBBIKA pedIICKCHH,
MpU3HAHUEM CBOETO MpaBa Ha OIMIMOKY U TAKOTO K€ MpaBa IPyroro 4eIoBeKa,

7) 3K0JIOTMYeCKOoe BOCTIUTAHHE:

OpUEHTallel Ha MPUMEHEHUE MaTeMaTHYeCKUX 3HAHUM NI pelleHus 3agad B o0jacTu
COXPAHHOCTH OKpYXKalollel Cpesbl, MJIAaHUPOBAaHUS IOCTYNKOB M OLIEHKHM HX BO3MOXKHBIX
MOCIIEACTBHIA ISl OKPY>KAIOIIEH cpebl, 0CO3HAHUEM TI00ATBHOTO XapaKTepa SKOJOTHYECKHIX
npo0JeM U myTel ux pereHus;

8) apanTanus K U3MEHSIOIMMCS YCJIOBUSAM CONUAJIbHON U IPUPOAHON cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHSIX HEOMPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4epe3 MPaKTUUYECKYIO JIeATeIbHOCTh, B TOM YHUCJIE YMEHHE YUUTHCS Yy APYTHX
JI0JIeH, MpUoOpeTaTh B COBMECTHOW JIEATEIHHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIUU U3
OTIbITA IPYTHX;

HEO0OXOIUMOCThIO B (POPMUPOBAHUU HOBBIX 3HAHUI, B TOM uuciie GOpMYyINPOBATH UJIEH,
MOHSITHSI, THIIOTE3bI 00 00BEKTaX W SIBICHUSAX, B TOM YHCJIE PaHE€ HEU3BECTHBIX, OCO3HABATH
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYallMIO, BOCIHPHUHUMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUH KOHTPMEp, KOPPEKTUPOBATh NPUHHMAEMbIe pPEUICHUS W
IeicTBUS, POPMYIUPOBATH U OLIEHUBATH PUCKH U TTOCIEACTBUS, (OPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBHS
ba3oBble Jlornyeckue 1ecTBUA:

®BHIBJIATh U XapaKTE€PU30BaTh CYIIECTBEHHbIE MPHU3HAKM MAaTEMaTHYECKHUX OOBEKTOB,
NOHATUI, OTHOLICHUNA MEXAY MOHATUAMHU, (POPMYTUpPOBATH ONPENEICHUS MOHATHIA,



yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKALMU, OCHOBAHUS AJIi 000O0IICHUS
Y CpaBHEHUS, KPUTEPUHU TIPOBOIUMOTO aHAIIN3A;

® BOCIIPUHMMATh, (OPMYJIUPOBATH U MPEOOpPa3OBHIBATh CYXKIEHUS: YTBEPAUTEIbHBIE M
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IKE, YCIOBHEIC,

® BBISIBIISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUUs B (haKTax,
JMAHHBIX, HAOMIONCHHUSIX W YTBEPXKACHHSX, IpENjaraTb KPUTEPUH HJS BBISBICHHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHI;

® [eNIaTh BHIBOJIBI C HWCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKITIOUCHUH IO aHAJIOTHUH;

® pa30uparh JOKa3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUH (MIPSAMBbIC U OT MPOTHUBHOTO),
IIPOBOJMUTH CAMOCTOSITEJIBHO HECIIOXKHBIE JI0Ka3aTeIbCTBA MAaTeMaTHYEeCKUX (PAKTOB,
BBICTpanBaTh apryMEHTAIMIO, IPUBOIUTEH PUMEPHI U KOHTPIIPUMEPHI, 000CHOBHIBATH
COOCTBEHHBIE PACCYKACHHUS;

e BEIOUpaTh Ccroco® pemeHuss y4yeOHOM 3ajaduM (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHusi, BbIOMpaTh HanboJee MOAXOAIUN ¢ yUETOM CaMOCTOSITENFHO BBIICIEHHBIX
KPUTEPHUEB).

Ba3oBrble ucciaenoBareJnLCKHue AelCTBUA:

® [ICIIOJIB30BATh ~ BONPOCHI ~ KaK  HMCCIEAOBATEIbCKUA  MHCTPYMEHT  IIO3HaHUS,
dbopMyIupOoBaTh BOIIPOCHI, (buxcupyromue MIPOTHBOPEYHE, npobiemy,
CaMOCTOSITENIFHO yCTAaHABJIMBAaTh MCKOMOE M JaHHOEe, (opMUpOBaTH THIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHE;

® [IPOBOJIUTH TI0 CAMOCTOSITENIbHO COCTABJICHHOMY IUIAaHY HECJIOKHBIA SKCIEPUMEHT,
HEOOJIbIIOE HCCIE0BAaHUE IO YCTAHOBJIGHHMIO OCOOEHHOCTEH MaTeMaTHYecKOIo
00beKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTY COOOH;

® CaMOCTOSTEJIEHO (OPMYITMPOBATH 000OIIEHUS U BBIBOBI IO pe3ybTaTaM MPOBEAEHHOTO
HaAOJIO/IEHUs, UCCIIEeIOBaHUS, OLCHUBATh JOCTOBEPHOCTh IOJYYEHHBIX DPE3YyJIbTaTOB,
BBIBOJOB 1 0000IIEHNI;

® [IPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLECCa, a TAK)KE BBIBUTATH MPEANOI0KEHHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

® BBISIBIISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HH(OPMALINH, TaHHBIX, HEOOXOIUMBIX IS
pelIeHUs 3a/1a4H;

® BEIOWPATh, aHATM3UPOBATH, CHUCTEMATHU3UPOBATh M HWHTEPIPETHPOBATH HH(OPMAIIHIO
Pa3IUYHBIX BUJIOB U OPM MPEACTABICHUS;

¢ BEIOMpATh (popMy TpEACTaBICHHUS WH(GOPMAIUU U WILTIOCTPUPOBATH pEIIaeMble 3a/1aun
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

® OIICHUBATh HAJEKHOCTh WH(GOPMAIUU 1O KPUTEPHSIM, TPEUIOKCHHBIM YUYUTEIEM WIIH
c(hOpMyIIMPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

® BOCIIPUHMMATh U (HOPMYJIHPOBATh CYXKIEHUS B COOTBETCTBUU C YCIOBUSIMH MU LIETSIMHU
oOIIeHus, SICHO, TOYHO, TPaMOTHO BBIPAXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
MUCHhMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 X0y PEIICHHs 3a7a4i, KOMMEHTHPOBATh
MOJTYYECHHBIN pe3yNbTaT;

®B X0/1¢ 00CYXKICHHUS 3a/laBaTh BOIMPOCHI IO CYLIECTBY OOCYKIaeMOM TeMbl, MPOOIEMBI,
pemiaeMoil  3amaud, BBICKA3bIBaTh WJEH, HAllEJICHHbIE Ha IMOHCK pEeLIeHus,
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COTOCTABJISITH CBOU CYKIEHUS C CYXACHUSIMH JPYrUX YYacTHHUKOB JHUANOra,
OoOHapy>KUBaTh Pa3IMUue U CXOACTBO MO3ULIMH, B KOPPEKTHOH (hopme HopMyIHpOBaTh
pa3HoIIacusi, CBOM BO3PAKEHHUS;
® [IPEJICTABIATh PE3YyJIbTAThl PELICHUS 33Ja4yM, HKCIEPUMEHTA, WCCIICAOBAHUS, MPOCKTa,
CaMOCTOSITENIbHO BBIOMpPaTh (OopMaT BBICTYIUIEHUS C Y4E€TOM 3a/ay IMPEe3eHTAlud U
0COOEHHOCTEH ayJIUTOPHH;
® [IOHUMATh U UCIOJb30BaTh MPEUMYILIECTBA KOMAHIHON U MHANBUAYAIBHON pabOThI MPH
pelIeHnH yueOHbIX MaTeMaTHYeCKUX 3a/1ay;
® IPUHUMATDH 1I€JIb COBMECTHOM JEsTeNbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThl, pachnpenensaTh BUIb padoOT, JAOTOBApUBATHCI, OOCYXKIaTh IIpolecc |
pe3yabTar paboThl, 0000IIaTh MHEHUS HECKOJIBKUX JIIOJICH;
® yJacCTBOBATh B TPYNIOBBIX (popmax paboThl (00CYKaeHUs, 0OOMEH MHEHHUSIMHU, MO3TOBBIC
IITYpMBl M JApYTHE), BBIIOJHATH CBOIO YacThb PabOTBI M KOOPAMHUPOBATH CBOU
JEICTBUS C IPYTrUMH YieHaMH KOMaH/[Ibl, OLICHUBATh KaueCTBO CBOET0O BKJIaJa B OOIIMIA
MPOIYKT MO KPUTEPHUSIM, CPOPMYITHUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBUSI.
Pery1siTUBHBIE YHMBepcaabHble yueOHbIe AeiicTBUSA
Camoopranmn3anus:
® CAMOCTOSITEJIBHO COCTaBISTh IUIAH, aJTOPUTM peIleHUs 3aha4d (WIM €ro 4YacTh),
BBIOMpATh CcHoco0 pemeHuss ¢ y4€TOM MMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHUPOBATh BapUaHThl PEIICHUN C Y4ETOM
HOBOI MH(pOpMAITUH.
CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:
®BJIJIETh CIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpollecca W pe3ylbTara perIeHUs
MaTeMaTHUUYeCKOM 3aJ1auu;
® [IPE/IBUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIICHUU 3a/1ayl, BHOCHUTH
KOPPEKTHBBI B JAEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB, HAMIEHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OIICHHUBATh COOTBETCTBHE PE3yJIbTaTa JAEATEIbHOCTU MOCTABICHHOW IEJIU U YCIOBHSM,
OOBSACHATH MPHUYMHBI JOCTH)KEHUS WM HEIOCTHKEHHS IIeJIM, HaXOIUTh OIIUOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATbBI

K xoniy oOydeHuss B 7 kJjacce OOydJaIOMMICS TMOJYYUT CICAYIOIIAE TPEIMETHBIE
pe3yJIbTaThI:

Yucsa v BbIYUCICHUSA

BeimonHsaTh, coderass YCTHbIE M MUCHbMEHHBIE MPUEMBI, aprU(PMETHUESCKHE NEUCTBUS C
palMOHATILHBIMU YHCIIAMHU.

HaxoauTh 3HaueHus 4YMCIOBBIX BBIPAKEHUN, MPUMEHSATH Pa3HOOOpa3Hble CIOCOOBI U
npuéMbl BBIUMCICHHUS 3HAYCHUU JPOOHBIX BBIPAKEHUH, COJEpKANINX OOBIKHOBEHHBIC U
NeCATUYHbIE TPOOH.

[TepexoauTh OT OMHON (HOPMBI 3amKUCH YUCEN K APYrod (mpeoOpa3oBBIBATh AECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IpOOB).

CpaBHUBATH U YIIOPSAIOUNUBATH PAIIHOHATHHBIC YHCHA.



OKpyrasTh 4ncia.

BbINONHATE NPUKHUIKY U OLIEHKY pe3yjbTaTa BBIUMCIEHUH, OLEHKY 3HAYEHUM YHMCIOBBIX
BbIpaXEHUH. BBINOIHATE AEWCTBUSI CO CTENIEHSIMHU C HATYPAJIbHBIMU [TOKA3aTEISIMHU.

[TpyuMeHATh NPU3HAKK JEIMMOCTH, PA3JI0KEHUE HA MHOKUTENH HaTypaJIbHBIX YUCEIL.

Pemare nNpakTMKO-OPHEHTUPOBAHHBIE 3aJa4d, CBS3aHHBIE C OTHOIICHHEM BEIINYMH,
IIPONOPLUOHATIBHOCTBIO BEIMUMH, IPOLEHTAMH, HHTEPIPETUPOBATH PE3YJIbTAThl PELICHUs 3a7a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX O0BEKTOB.

Anredpanyeckne BbIPaKeHUS

Hcnonp3oBate anreOpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOCHMS y4eOHOTO MaTepuana.

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

BeinonHATe npeoOpa3oBaHus LIEI0r0 BBIPAKEHHMSI B MHOTOWIEH IPUBEAECHUEM MOA0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

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

OcyecTBIATh pa3aoKEHUE MHOTOWICHOB HAa MHOXKHMTEIU C IMOMOIIBI0 BBIHECEHHUS 3a
CKOOKM OOLIEro MHOKUTENS, TPYNIUPOBKU ClAaraeMblX, MPUMEHEHHs] (OpPMYJ COKpAIIEHHOTO
YMHOXEHHUS.

[IpumensTs npeoOpa3oBaHUS MHOTOWIECHOB [UIA pEIIEHUS pPa3IUYHBIX 3a7ad U3
MaTEMAaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATILHON TPAKTUKH.

Hcrnonb30BaTh CBOWCTBA CTETICHEH C HATYpaJIbHBIMU IMOKA3aTEIsIMHU ISl PeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHHUs M HEPaABEHCTBA

Pemars nuHElHBIE ypaBHEHHS C OJHOM MEPEMEHHOM, MPUMEHSA MpaBuja Mepexoja OT
HUCXOJHOTO YypaBHEHUS K PAaBHOCWIBHOMY eMy. IIpoBepsATh, sBI€TCA 1M YHUCIO KOPHEM
YPaBHEHHSI.

[TpumensTh rpaduyeckrie METObI IPH PEIICHUH JTMHEHHBIX YPAaBHEHUN U UX CHCTEM.

[TonOupats mpuMepsl Map YUCeI, SBIAIOLUIMXCS peIIEHUEM JMHEHHOTO YpaBHEHUS C ABYMS
IIEPEMEHHBIMH.

Ctpouth B KOOpPAMHATHOM IJIOCKOCTH TpauK JMHEHHOTO YpaBHEHHS C JABYMS
NEPEMEHHBIMH, TIOJB3YACh TPaQUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUSI.

Pemare cucreMbl IByX JIMHEHHBIX YpaBHEHUH C JBYMS INE€PEMEHHBIMH, B TOM YHUCIIE
rpaguvecKu.

CocTaBiATh M pemath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX ypaBHEHHMH IO
YCIOBUIO 3a/ladl, HMHTEPIPETUPOBAaTh B COOTBETCTBUM C KOHTEKCTOM 33Jaud IOJyYEHHBIN
pe3ynbTar.

DOyHKIUHA

N3o00paxxaTh Ha KOOPAMHATHOM NPAMOM TOYKH, COOTBETCTBYIOUIME 33/ aHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJbl, 3alMChIBaTh 4YHMCIOBBIE IIPOMEXKYTKM Ha
anreOpanvIecKkoM sI3bIKE.

OrmedaTs B KOOPAMHATHOM IIJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpPAHMHATaM, CTPOUTH
rpaduku TuHEHHBIX QyHKIMNA. CTpouTh TpaduK QyHKIUHN Y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXIy BEIMYHMHAMU:
CKOPOCTb, BpeMs, PacCTOSHME, 1I€HA, KOJIMYECTBO, CTOMMOCTb, NPOHU3BOIUTENBHOCTb, BpEMH,
00BEM paboTHI.

Haxoauts 3HaueHne QyHKIMM 110 3HAYCHUIO €€ apryMeHTa.
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[Torumate rpaduveckuil crmoco0d MPeaCTaBICHUs] W aHalu3a WHPOPMAIMH, W3BJICKATh U
UHTEPIPETHPOBATH HHPOPMAIIHIO 13 TPAPUKOB PeaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xonmy oOyuenuss B 8 kJacce OOYyYarOUIMIiCS TOJYYUT CIEAYIOIIME MpPEIMETHBIC
pe3yNIbTaThI:

Yucia 1 BBIYMCICHUSA

Hcnonp3oBarh HayalbHbIE MNPEICTABICHUS O MHOXECTBE JEHCTBUTENbHBIX YHUCEN MJIf
CpPaBHEHHSI, OKPYTJICHUS M BBIYHCICHUHN, M300pakaTh NEWCTBUTENBbHBIC YMCIA TOYKAMH Ha
KOOPJAUHATHOM MPSIMOIA.

[TpumensTh TOHATHE apu(METUYECKOTOo KBaJIpPaTHOIO KOPHS, HAaXOJIUTh KBaJpaTHBIE
KOPHH, UCTIONB3YS MPU HEOOXOIUMOCTH KaIbKYJISATOP, BEITIOIHSATEH Pe0Opa3oBaHuUs BRIPAKCHHUIA,
CoZIepaKaIIMX KBaApaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OOJIBIIMX M MaJIbIX YHMCEJ C MOMOUIbIO JAECATUYHBIX JIpo0eil u
creneHen yucna 10.

Auaredpanyeckue BbIpasKeHHUs

[IpuMeHSTh MOHSATHE CTEMEHW C LEeJIbIM TOKa3aTeleM, BBIMOTHATH MPEOoOpPa30OBAHUS
BBIpAXECHHI, COIEPIKALUX CTETIEHU C LIETIbIM [TOKa3aTeIeM.

BBINOTHATE TOXKIECTBEHHBIE MPEOOpa3OBaHUs PALUOHAIBHBIX BBIPAKEHUH Ha OCHOBE
MPaBUJI ACHCTBHI HAJl MHOTOWICHAMH U allreOpandecKuMH IpOOsSMHU.

PackitanpiBath KBaApaTHBIN TPEXUIEH HA MHOKHUTEINH.

[TpumensTh mnpeoOpa3oBaHUsl BBIPAKEHUN JJIS  pEIICHHs Ppa3IMYHbIX 3a1ad U3
MaTeMaTUKH, CMEXHBIX TPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs M HEpaBEHCTBA

Pemiats nuHeliHble, KBaJIpaTHBIC YPaBHEHUS U pAallMOHAIbHBIC YPABHEHUS, CBOASIIMECS K
HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMS IIEPEMEHHBIMH.

[IpoBOaMTH MpoCTEIINE UCCIENOBAaHNS YPABHEHUN U CUCTEM YpPaBHEHU, B TOM YHUCIIE C
NPUMEHEHHEM TpauuecKux IMpeAcTaBIeHU (yCTaHABIMBAaTh, WMEET JIM YpaBHCHHUE WIIU
CUCTEMA YPaBHEHMH PEILIECHUs, €CIIU UMEET, TO CKOJIBKO, U ITPOYEE).

[TepexoauTh OT CIOBECHON (GOPMYIHPOBKH 3amaur K €€ anreOpandeckod MOJAENIH C
MOMOUIbIO COCTABJICHUS YPaBHEHHsS WJIM CHCTEMbl ypaBHEHUM, WHTEPIPETHUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4 MOJIYYeHHBIH pe3yibTarT.

[IpuMeHsTH CBOMCTBA YMCIOBBIX HEPABEHCTB /JIsi CPABHEHUS, OLICHKH, pelIaTh JIMHEUHbIE
HEPAaBEHCTBA C OJIHOM NEpPEeMEHHOM W HX CHUCTeMbl, JaBaTh I'padUUECKyI0 HIUIIOCTPAIUIO
MHO’KECTBa pelIeHII HepaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[Torumath W UCHONB30BaTh (DYHKIMOHAIBHBIE TIOHATHS ©  S3BIK  (TEPMUHBI,
CHMBOJIMYECKHE O003HAYCHUS), OMPEICIATh 3HaueHHEe (YHKIMH TI0 3HAYCHUIO apryMeHTa,
OTpeNIeNsATh CBOMCTBA (DYHKIMU 110 €€ rpaduKy.

Crpoutsb rpauku 31eMeHTapHbIX GYHKINUN BUA:

y=k/x, y=x2,y=x3,y = [x|, y = VX, OIIHCBIBATH CBOICTBA YHCIOBOI (YHKIHH 110 €&
rpaguxy.

K xonmy oOyuenuss B 9 kJacce 0OOYyYalOUIMIiCS TOJYYUT CIEAYIOIIHE MpPEIMETHBIC
pe3yNIbTaThI:

Yuciia 1 BBIYMCICHUSA

CpaBHUBATH U YIIOPSIOYNBATH PAIIMOHAIBHBIE H UPPALMOHALHEIC YUCIIA.

BreimonusaTe apudMeTHdeckue NEHCTBUS C PAllMOHATHHBIMU YUCIIAMH, COUYETasl YCTHBIC H
MUCbMEHHBIE TPUEMBI, BHITTOJIHATH BEIUMCICHUSI C UPPALMOHATIBHBIMU YHCIIAMHU.
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HaxonuTth 3HaueHUs CTENEHEHN C LIEJIBIMU MTOKA3aTeNIIMU U KOPHEW, BBIYMCIIATh 3HAUCHUS
YUCJIOBBIX BBIPAKEHUM.

OKpyriaTh ACUCTBUTEIbHBIE YHCIIA, BBIMNOJIHATh MPUKUAKY PpE3yJibTaTa BBIUKUCICHUH,
OILICHKY YHCJIOBBIX BBIPAXKECHUM.

YpaBHeHUs1 1 HEPABEHCTBA

Pemiate nuHeliHbIE M KBaJpaTHbIE YpPAaBHEHUS, YPaBHEHHUS, CBOISIIMECS K HUM,
npocTeiime ApoOHO-paIMOHATEHBIC YPABHEHUS.

Pemate cucTemMbl JBYyX JMHEHHBIX YPAaBHEHHM C JABYMs IIEPEMEHHBIMU U CHCTEMBI JIBYX
YPaBHEHUM, B KOTOPBIX OJTHO YPAaBHEHHE HE SABIISIETCS JIMHEHHBIM.

Pemate TekcToBble 3amauM  anreOpanyecKMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHUS UM CUCTEMBI JIBYX YPABHEHHI C IByMs IEPEMEHHBIMU.

[IpoBOaMTH MpoCTENIINE UCCIIENOBAaHNS YPABHEHUN U CUCTEM YpPaBHEHUI, B TOM YHUCIIE C
IpPUMEHEHHEM TrpapUuecKux IMpeacTaBiIeHU (ycTaHaBIMBaTh, MMEET JIM YpaBHEHHUE WIIU
CUCTEMA YPaBHEHMH PEILIECHUs, €CIIU UMEET, TO CKOJIBKO, U ITPOYEE).

Pemarr nuHeliHBIE HEpaBEHCTBA, KBAJApaTHBICE HEPABEHCTBA, H300pa)kaTh pEIICHUE
HEPaBEHCTB HA YUCJIOBOW MPSMOM, 3aIIMCHIBATH PEHIEHUE C TOMOLIBI0 CHMBOJIOB.

Pemate cucTeMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIKOYAKOIIUE
KBaJIpaTHOE HEPAaBEHCTBO, M300paKaTh PEUICHUE CUCTEMbl HEPABCHCTB HA YHCIIOBOW MPSIMOM,
3aMMChIBAaTh PELIEHUE C TOMOLIbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PELICHUH PA3IMYHBIX 3a4a4.

DOyHKIUHA

PacnioznaBath (hyHKIIUY H3ydeHHBIX BUIOB. [I0Ka3bIBaTh CXEMATHYECKH PACTIONOKEHUE HA

KOOPAMHATHOM MJIOCKOCTH IpaduKoB QyHKUUHN BUna: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
¢, vy =x3, y=1x, y = |x|, B 3aBHCHMOCTH OT 3Ha4eHMUII KO>(PHIHCHTOB, OMUCHIBATE CBOICTBA

GyHKIHA.

Crpouth U M300pakaTh CXEMATUYECKU TpapUKH KBaIpPaTUYHBIX (DYHKIUI, ONMUCHIBATH
CBOMCTBA KBaIPATUYHBIX (DYHKIMI MO UX IpaduKaMm.

Pacno3HaBath  KBajgpatuuHyro (QyHKIu0 1o  ¢opmyie, NPUBOAUTH  NPUMEPHI
KBaJPaTUYHBIX (YHKLUHN U3 peabHOM KU3HHU, PU3HKH, FEOMETPHH.

YucJi0BbIe MOCJI€J0BATEIbHOCTH U MPOrPeccHu

Pacno3naBate apu(METHUECKYI0O U T€OMETPUYECKYIO MPOrPECCUU MPH Pa3HBIX CIOCo0ax
3aJJaHHUA.

BBINONHATE BBIYMCIEHHUS C HCHOJIb30BaHMEM (OPMYN N-ro 4jaeHa apudmeTrudeckor u
T€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N3006pakaTh WieHbI OCIEI0BATEILHOCTH TOYKaMU Ha KOOPAWHATHOH MJIOCKOCTH.

Pemate 3aaun, CBsI3aHHBIE C YMCIIOBBIMHU MOCJEIOBATEIBHOCTSAMHU, B TOM YHUCIIE 3aJaud
13 peajbHOM XU3HU (C UCTIOIB30BAaHUEM KATBKYIISATOPA, TU(PPOBBIX TEXHOJIOTHI).
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrpoabnsie | IlpakTnyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
Uucna u Beruncienus. JleHcTBUTENbHBIC Bubnmorexa LHOK
1 ’ 9 https://m.edsoo.ru/7f419d
qyucia
08
VYpaBHEHUS 1 HEPABEHCTBA. Y PaBHEHHS C bubnmorexa LHOK
2 P N P . - 7P 14 1 https://m.edsoo.ru/7f419d
OJTHOU TIepEMEHHOM
08
VYpaBHeHUs 1 HepaBeHCTBA. CHCTEMBI bubnmorexa LHOK
3 p N P ’ 14 1 https://m.edsoo.ru/7f419d
ypaBHEHUU
08
Bbu6nuoreka [JOK
4 YpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d
08
Bbu6nuoreka [JOK
5 OyHKIUU 16 1 https://m.edsoo.ru/7f419d
08
Bbu6nuoreka [JOK
6 YucnoBbIe OCICA0BATEILHOCTH 15 1 https://m.edsoo.ru/7f419d
08
[ToBTOpEeHUE, 000OIIEHNE, CHCTEMATH3A. brbmiorexa LOK
BTOPEHH HHE, CHCTEMATHU3aLIHs
7 P ’ - ’ . 18 1 https://m.edsoo.ru/7f419d

3HAHUH

08
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https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
MHOYPOYHOE INTAHUPOBAHHUE
9 KUIIACC
KosanuyectBo yacos DJIEKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoasnbie | IlpakTnyeckue
n/n Bcero u3yueHusi | oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsl
PanmonansHBIC UKCIIA,
UPPALMOHAIIBLHBIC YHACIIA, KOHEYHBIC U 1 1 Henens
OCCKOHEUYHBIC JIECATUYHBIC IpOoOH
MHOXECTBO JIeHCTBUTEIBHBIX YHCE]L,
JEUCTBUTEIILHBIC YHCIIa KaK 1 1 Henens
OCCKOHEUYHBIC ACCATUYHBIC APOOH
B3auMHO 01HO3HAYHOE COOTBETCTBUE
MEXIy MHOXECTBOM JCHCTBUTEIbHBIX
1 1 Henens
YHUCEJI U MHOYKECTBOM TOUYEK
KOOPJHMHATHOMU IIPSMOM
CpaBHeHME NEUCTBUTENBHBIX YHCEIL,
apudmeTHuecKue ACUCTBHS C 1 2 Henens
JIEMCTBUTEIIbHBIMU YUCIIAMH
[Tpubmx€HHOE 3HAUYCHNUE BEJTUYUHBI, | 2 Henens
TOYHOCTb MPUOIMKEHUS
OkpyrieHue uncen 1 2 Henens
OkpyriieHue yucen 1 3 Henens
[Ipukunka u onieHKa pe3yJIbTaToOB
P pesy 1 3 Henens

BBIYUCIIEHUN
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[Ipukuaka u olieHKa pe3yJbTaTOB

YpaBHEHUHU

9 . 3 "Henensa
BBIUMCIICHUM
JInnelinoe ypaBHeHue. Pemienue Bubmmorex HOK
10 N . 4 "Henens https://m.edsoo.ru/7f43bf
YpaBHEHUI, CBOISAIIUXCS K TMHEHHBIM 66
JInnelinoe ypaBHeHue. Pemienue
11 . . 4 Henens
YpaBHEHUI, CBOISAIIUXCS K TMHEHHBIM
KBanpatHoe ypaBHeHue. Penienne bubnuoreka [JOK
12 YpaBHEHUH, CBOASIINXCS K 4 genens https://m.edsoo.ru/7{43c5
KBaJpaTHbIM 42
KBanpatHoe ypaBHeHue. Penienne bubnuoteka [JOK
13 YpaBHEHUH, CBOASIINXCS K 5 Henmens https://m.edsoo.ru/7f43c5
KBaJpaTHbIM 42
but6mmoreka [IOK
14 bukBanpaTHbie ypaBHEHUS 5 Henens https://m.edsoo.ru/7f43c3
do
bubmunoreka LIOK
15 bukBanpaTHbie ypaBHEHUS 5 Henens https://m.edsoo.ru/7f43c3
do
IIpuMepsl perieHus: ypaBHEHUN
16 TpPEThEN U YETBEPTOU CTENEHEN 6 Henens
pa3ioKeHueM Ha MHOKHUTETH
IIpuMeps! perieHuss ypaBHEHUN
17 TPEThEN U YETBEPTOU CTENEHEN 6 Henens
pa3noKeHuEeM Ha MHOKHTEITH
Pemenue npoOHO-paiMOHAIBHBIX budmorexa OK
18 6 Hemens https://m.edsoo.ru/7f43c9

b6
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https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

Pemenue qpoOHO-parinoHaIbHBIX

bubmunoreka LIOK

19 . 7 Henmens https://m.edsoo.ru/7143c9
ypaBHEHUU
b6
Perrenue TekcTOBBIX 33734
20 7 "Henend
anredpandeckuM MEeTO0M
Perrenue TekcTOBBIX 33739
21 7 "Henens
anredpandeckuM MEeTO0M
Penrenue TeKCTOBEIX 3amau
22 8 Henensa
anreOpanvdecKuM METOA0M
KouTponrHas paboTa o teme
23 " P P . on 8 nenens
YpaBHEHHUsI C OHOW IEpEMEHHON
v bubmunoreka LIOK
aBHEHUE C JIBYMSI [IEPEMEHHBIMU U
24 p Y p 8 Henena https://m.edsoo.ru/7f43d0
ero rpaduk
b4
v bubmunoreka LIOK
aBHEHUE C JIBYMSI [IEPEMEHHBIMU U
25 p Y p 9 Henens https://m.edsoo.ru/7f43d0
ero rpaduk
b4
CucreMa IByX JIMHEHHBIX YPAaBHEHUN
26 yx yp 9 Henena
C IBYMsI IEPEMEHHBIMU U €€ pelieHue
CucreMa IBYX JUHEUHEIX YPaBHEHUN
27 yx yp 9 nepens
C ABYMS TIEPEMEHHBIMH H €€ PEIICHUE
CucreMa IBYX JUHEHUHEIX YPaBHEHUN
28 yx yp 10 genena
C ABYMS TIEPEMEHHBIMH H €€ PEIICHUE
CucreMa IByX JIMHEHHBIX YPAaBHEHUN
29 yx yp 10 Henens
C IBYMsI IEPEMEHHBIMU U €€ pelieHue
Pemienue cucrem AByX ypaBHEHUM, bubnuoteka [JOK
30 10 Henens

OJIHO U3 KOTOPBIX JIMHEIHOE, a APyroe

https://m.edsoo.ru/7f43d2

16



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a

— BTOpPOH CTEIEHU

3a

Pewenne cucreM 1ByX ypaBHEHHH,

bubmunoreka LIOK

31 OJTHO U3 KOTOPBIX JIMHEIHHOE, a Ipyroe 11 nenens | https://m.edsoo.ru/7f43d5
— BTOPOM CTEIEHU Sa
Pemienue cucrem AByX ypaBHEHUM,
32 OJHO U3 KOTOPBIX JIMHEHHOE, a APYroe 11 nenens
— BTOpPOH CTEIEHU
Pemienue cucrem AByX ypaBHEHUM,
33 OJHO U3 KOTOPBIX JIMHEHHOE, a APYroe 11 genensa
— BTOpPOH CTEIEHU
['padpuaeckas maTEepIpeTamys
34 CHUCTEMbI YPAaBHEHUI C IByMS 12 Henens
NepEeMEHHBIMU
Penrenuie TeKCTOBEIX 3amau
35 12 Henensa
anredpanvdecKuM Crocooom
Perrenue TekcTOBBIX 33734
36 12 Henens
areOpanyecKuM crocooom
KonTponpHas padbora mo Teme
37 | P P . 13 Henens
CucreMsl ypaBHEHUH
YucnoBble HEPABEHCTBA U UX
38 i p 13 Henensa
CBOICTBa
q but6mmoreka [IOK
HCJIOBBIE HEPABEHCTBA U MX
39 = p 13 menensa | https://m.edsoo.ru/7f43ad
CBOICTBa
Sa
e . bubmoreka [{OK
WHEIHBIC HEPABEHCTBA C OJTHOM
40 P 14 nenens | https://m.edsoo.ru/7f43af

MIEPEMEHHOM U UX PEIICHUE

08
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https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

JIvHeitHbIe HEpaBEHCTBA C OJHOM

bubmunoreka LIOK

41 N 14 genensa | https://m.edsoo.ru/7f43af
MePEMEHHOMN U MX PEIICHHE 08
e . bubmuoreka [{OK
WHEWHBIE HEPAaBEHCTBA C OJHOM
42 . P A 14 nemens | https://m.edsoo.ru/7f43af
MePEMEHHOMN U MX PEIICHHE 08
CucteMbl THHEHHBIX HEPABEHCTB C
43 . . P 15 nenens
OJTHOY TIEPEMEHHON U UX PEIICHUE
44 Cuctembl TUHEHHBIX HEPABEHCTB C 15 Henensa
OJIHOM IIEPEMEHHON U UX PEIICHUE
45 CucTtembl TUHEHHBIX HEPABEHCTB C 15 Henensa
OJIHOY IIEPEMEHHON U UX PEIICHUE
KBanpa € HepaBEHCTBA 16 Henmens bubmorexa HOK
B THBIE HEPABEHCTBA U UX
46 AP P https://m.edsoo.ru/7f43b0
pelieHue
98
KBanpa € HepaBEHCTBA 16 Henmens bubmorexa HOK
B THBIE HEPABEHCTBA U UX
47 AP P https://m.edsoo.ru/7f43b2
pernieHue
le
KBanpa € HepaBEHCTBA 16 Henmens bubmorexa HOK
B THBIE HEPABEHCTBA U UX
48 AP P https://m.edsoo.ru/7f43b5
pernieHue
a2
49 KBanpaTHble HEpaBEHCTBA U UX 17 nenens
pernieHue
50 KBanpaTHble HEpaBEHCTBA U UX 17 nenens
pelieHue
51 I'paduueckas uaTEpHIpETALIUSI 17 nenens | bubauoreka [JOK

HCPAaBCHCTB U CUCTCM HCPABCHCTB C

https://m.edsoo.ru/7f43b0
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https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098

ABYMS ICPECMCHHBIMU

I'paduueckas uaTEpHIpETALIUSI

18 Henens
52 HEPABEHCTB U CHCTEM HEPABEHCTB C
JIBYMsI TICPEMCHHBIMH
53 KonTtponsHas pabora no Teme 18 Henens
"HepaBenctBa"
buo OK
54 KBaf[paTI/I‘IHaSI byakms, e€ rpaguk u 18 Henena htPtIp::I;I/(r)rTl.eeIilasi.ru/7f4396
CBOICTBA
c6b
buo OK
55 KBaf[paTI/I‘IHaSI byaKms, €€ rpaguk u 19 nenens htPtIp::I;I/(r)rTl.GeIilasi.ru/7f4398
CBOICTBA
42
bubmunoreka LIOK
K S 19
56 Baf[paTI/ILIHaH byHk1ms, €€ rpaduk u Henens hitps://m.cdsoo.rw/7f4399
CBOICTBA
b4
[Tapaboia, Koo a e 19 Henens bubnorexa LIOK
J1 WHATHI BEPIIMHBI
57 P » KOOPA p s https://m.edsoo.ru/7f439¢
napaboJIbl, 0Cb CHMMETPHH 1apaboJIbl ba
bubmunoreka LIOK
11 20
58 apaboJia, KOOPIUHATHI BEPIIUHBI Heaens hitps://m.cdsoo.rw/7f43a0
napaboJIbl, 0Cb CHMMETPHH 1apaboJIbl 3a
[Tapaboia, KOOpAMHATHI BEPIINHBI bubmmorexa [OK
59 P » KOOPAL p 20 Henens | https:/m.edsoo.ru/7f43al
napaboJIbl, 0Cb CHMMETPHH 11apaboJIbl o
[Tapaboia, KOOpAMHATHI BEPILINHBI bubmmorexa LOK
60 P ’ P p 20 mepenst | https://m.edsoo.ru/7f43a3

napaboJIbl, OCh CHMMETPHUH TTapadoJIbI

le
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https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a31e

[TapaGosna, KOOPAUHATHI BEPIIMHbI

bubmunoreka LIOK

61 21lHenens https://m.edsoo.ru/7f43a5
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI 6
6 [Tapabora, KOOpAUHATHI BEPIIMHEI 21 Hexens
napaboIIbl, OCb CHMMETPHUH 11apadoIbl
oy = ~ex +
63 I'paduku pynkumit: y = kx, y = kx 21 Henens
b, y=k/x, y=x3, y=vX, y=[X|
oy = x &
64 I'paduku pynakmmii: y = kx, y = kx 22 Henes
b, y=k/x, y=x°, y=vX, y=[x|
r n:y=kx, y=kx +
65 pacpuict pymicumit: y =kx, y =kx 22 Henens
b, y=k/x, y=x°, y=vX, y=[x|
r i y=kx, y=kx +
66 pacpuicit (yHiumii: y YRR 22 uenens
b, y=k/x, y=x3, y=vX, y=[X|
r iy =kx, y=kx +
67 pacpuicit (yHiumii: y YRR 23 uenens
b, y=k/x, y=x3, y=vX, y=[X|
oy = x &
68 I'padukn dynaxmmii: y = kx, y = kx 23 Henes
b, y=k/x, y=x°, y=vX, y=[x|
KonTponpHas padora 1mo Teme bubnmorexa LHOK
69 | P " P 23 mepensa | https://m.edsoo.ru/7f43ab
DyHKIMU
84
o & THCTOBOI bubnmoreka [JOK
HSTHE YHCIIOBOM
70 24 wenens | https://m.edsoo.ru/7f43e6
MI0CJIEIOBATEIBHOCTH
c6
3agaHue Mocae0BaTeIbHOCTH bubmoreka [{OK
71 PEKyppeHTHOHN (HOpMYIIOi 1 24 menens | https://m.edsoo.ru/7f43eb
¢dopmyoii n-ro uneHa da
72 ApudmeTndeckast U TeOMETpUUIECKast 24 wenenst | bubnuoreka [JOK
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https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ebda

HpOrpeccuu

https://m.edsoo.ru/7f43ed
Te

Apudmerndecka eome ecka Bubmmorexa [OK
npmeTny s1 1 TEOMETPUY s
73 p P 25 wenmens | https://m.edsoo.ru/7{4313
POrpecCuu
b4
DdopmyIsl n-To WicHa
a I?b ye €CKOU U TeoMe €CKOM Bubmmorexa [OK
npmeTny 1 ¥ reoOMeTpuY 151
74 P . p 25 uenens | https://m.edsoo.ru/7{43£5
MPOrpeccuii, CyMMbI IEPBBIX N %a
YJICHOB —
DopmyIsl n-To WieHa
aj I?b ye €CKOM 1 reoMe €CKOM bubmorexa [OK
npmeTny 1 ¥ reoOMeTpuY 151
75 P . p 25 wenenst | https://m.edsoo.ru/7f43ef
MPOrpeccuii, CyMMbI IEPBBIX N re
YJICHOB —
DopmyIsl n-To WicHa
aj I?b ye €CKOM 1 reoMe eCKOM bubmorexa [OK
npmeTny 1 ¥ reoOMeTpuY 151
76 P . p 26 uenenst | https://m.edsoo.ru/7f4310
MPOrpeccuii, CyMMbI IEPBBIX N 6
YJICHOB —
DdopmyIsl n-To WicHa
aj I?b ye €CKOM 1 reoMe €CKOM bubmorexa [OK
npmeTny 1 ¥ reoOMeTpuY 151
77 P . p 26 uenenst | https://m.edsoo.ru/7f43{7
MPOrpecCcuii, CyYMMbI IEPBBIX N re
YJICHOB —
DopmyIsl n-To WicHa
aj I?b ye €CKOM 1 reoMe €CKOM bubmorexa [OK
npmeTny 1 ¥ reoOMeTpuY 151
78 P . p 26 uenens | https://m.edsoo.ru/7{43{8
MPOrpeccuii, CyMMbI IEPBBIX N 20
YJICHOB —
N300pakeHne 4IeHOB
79 apuQMEeTHIECKON 1 TeOMETPHUECKOMN 27 uenens

MPOTPECCUI TOUKaMH Ha
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https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43f8a0

KOOPAMHATHOW INIOCKOCTH

N300pakeHne 4ieHoB

apuQMEeTHIECKON 1 TEOMETPHUECKON

80 . 27 uenens
MPOTPECCUil TOYKaMU Ha
KOOPAMHATHOW INIOCKOCTH
JInHEeNHBIN U SKCIOHESHIIUAIbHBIN
81 27 nenens
poct
bu6mmoreka [IOK
82 CroxHBIC TIPOTICHTHI 28 menens | https://m.edsoo.ru/7f43fe
Oe
but6mmoreka [IOK
83 CroxHBIC TIPOTICHTHI 28 menens | https://m.edsoo.ru/714401
ab
KoHnTtponbHas paborta mo teme bubnuorexa LOK
84 | " 28 Hepend | https://m.edsoo.ru/7f4404
YucaoBbIe OCIIEAOBATESILHOCTH s
[ToBTOpeHue, 0600IIeHNE U
cHCTeMaTH3amus 3HaHUH. 3aInCh,
85 CpaBHEHUE, JCHUCTBUS C 29 uenens
JIEUCTBUTEIIEHBIMHU YUCIIAMHU,
YUCJIOBas mpsiMast
[ToBTOpEeHmE, 0000IICHNE 1
86 cuctemaTusanus 3HaHui. [IpoueHTsl, 29 uenensa
OTHOIIICHHUSI, TPOTIOPITAN
[ToBTOpEeHue, 0600MIIEeHNE U
87 cucTeMaTu3alys 3HaHuH. 29 nenens
OxkpyriieHue, MpuOIIKEeHNE, OIIEHKA
88 [ToBTOpeHnue, 0600IIEeHNE U 30 menens | bubmmorexa [JOK
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https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f4404f8

cucTeMaTu3anud 3Hauuil. Pemenue
TEKCTOBBIX 3aJ1a4 apUPMETUICCKUM
cIocooom

https://m.edsoo.ru/7t443b
12

[ToBTOpEeHue, 0600IIeHNE U
cucTeMaTu3anud 3Hauuil. Pemenue

Bbubmunoreka LIOK

89 30 memensa | https://m.edsoo.ru/7f443c
TEKCTOBBIX 33J1a4 apU(PMETHICCKHM 44
CIocooom -
IToBTOpEeHue, 0600IIIEHHUE U
P ” 4P bubmoreka [IOK
cUucreMaTruni3alid 3HaHUHN. CIHICHUC
90 30 memensa | https://m.edsoo.ru/7f443f
TEKCTOBBIX 33J1a4 apU(PMETHICCKHM e
CIocooom -
IToBTOpenue, 0600IIIEHHUE U
P ” . bubmuoreka [{OK
CUCTeMaTui3aldad 3HaHUH.
91 31 menens | https://m.edsoo.ru/7f4441
[IpeoOpa3zoBanue anredbpanyecKux ca
BBIPKCHHH, TOMMYCTHMbIC 3HAYCHHS -
IToBTOpEeHue, 0600IIIEHHUE U
P ” . bubmoreka [{OK
CUCTCeMaTu3aldad 3HAaHUH.
92 31 menens | https://m.edsoo.ru/7f4443
[IpeoOpazoBanue anredOpanyecKux 64
BBIPAXCHHH, TOMMYCTHMbIC 3HAYCHHS -
IToBTOpenue, 0600IIIEHHUE U
P ” . bubmoreka [{OK
CUCTeMaTui3aldad 3HaHUH.
93 31 menens | https://m.edsoo.ru/7f4446
[IpeoOpazoBanue anredbpanyecKux 0
BBIPAKCHHH, TOMMYCTHMbIC 3HAYCHHS -
IToBTOpenue, 0600IIIEHHUE U
P ” . bubmoreka [{OK
CUCTeMaTu3aldad 3HAaHUH.
94 32 menens | https://m.edsoo.ru/7f444a
[IpeobpazoBanue anredpandecKux o4
BBIPAKCHHH, TOMMYCTHMbIC 3HAYCHHS -
95 [ToBTOpeHnue, 0600IIEeHNE U 32 menens | bubmmorexa [JOK
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https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444a94

cucremaTusauus 3HaHui. OyHKIWK:
MIOCTPOEHHUE, CBOMCTBA U3YUYEHHBIX

byHKIHHA

https://m.edsoo.ru/7{444c
56

[ToBTOpEeHue, 0600IIeHNE U
cucremaTusauus 3HaHui. OyHKIWK:

Bbubmunoreka LIOK

96 N 32 genensa | https://m.edsoo.ru/7f444f
MOCTPOCHHE, CBOMCTBA N3YICHHBIX 44
byHKIMMA -
[ToBTOpeHnue, 0600IIEeHNE U
. bubnnorexa [IOK
cucTeMaTH3anus 3HaHui. OyHKIUY:
97 N 33 menensa | https://m.edsoo.ru/7f4451
MOCTPOCHHE, CBOMCTBA N3YICHHBIX 6a
byHKIMMA -
[ToBTOpeHue, 0600IIeHNE U
cucreMaTu3auus 3Hanui. OyHKIUU: bubnorexa LIOK
98 N i ' 33 memens | https://m.edsoo.ru/7f4452
MOCTPOCHHE, CBOMCTBA N3YICHHBIX 6
. e
byHKIMHA =
bubmunoreka LIOK
99 Hrorosas koHTponbHAs paboTa 33 gemensa | https://m.edsoo.ru/7f4455
16
[ToBTOpeHue, 0600IICHNE U
cucTeMaTu3alys 3HaHuH.
100 . 34 uenens
I'paduueckoe penienre ypaBHeHUH U
HUX CUCTEM
O0001IeHNEe U cCHCTEMATH3AIINS
101 3HAHUU 34 uenens
O0001IeHrEe U cCUCTEMATH3AIINS
102 34 uenens

3HAHUH
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https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516
https://m.edsoo.ru/7f445516

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSA OCHOBHOU
OBPA3OBATEJIbHON ITPOTPAMMABI

7 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1

Yucina ¥ BEIUUCIIEHUS

1.1

BI:IHO.HH}ITB, coucTrasa YCTHBIC u IIMCBbMCHHBIC HpI/IéMBI,

apudmeTnyeckue AeUCTBUS C PallMOHAIBHBIMU YHCIaAMU

1.2

HaxomuTe ~ 3Ha4YeHWsT  YMCIOBBIX  BBIPAXKCHWM,  IPUMEHATH
pa3HooOpa3HbIe CIIOCOObI U MPUEMBI BEIYUCICHHS 3HAYCHUN JAPOOHBIX

BBIPOKECHHH, COJEPKANX OOBIKHOBEHHBIC U JACCATUYHBIC IPOOH

1.3

[lepexomuth oOT oOmHOW (GOpPMBI 3amUCH YHUCET K  JIPyrou
(mpeoOpa3oBbIBaTh  JAECATUYHYIO  JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCSATHYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO

JECSITHYHYIO IPOOB)

1.4

CpaBHI/IBaTB " ynopsaa0o4uBaTh paliluOHAaJIbHBIC YUCIIa

1.5

OxpyrisTh uncia

1.6

BBINONMHATE NPUKHUAKY U OLICHKY pPE3yJIbTaTa BBIYUCICHUN, OLEHKY
3HAYEHUM YHUCIOBBIX BBIPAKECHUH. BBINOIHATH JEUCTBUS €O

CTCIICHAMMU C HATYPAJIbHBIMHU IMOKa3aTCIISIMU

1.7

HpI/IMGH}ITB MNpU3HAKHU ACIIMMOCTH, Pa3JIO)KCHUC Ha MHOXUTCIA

HATypaJIbHBIX YHCEl

1.8

Pemarp  NpakTHKO-OpMEHTHUPOBAaHHBIE  3aJa4yd, CBA3aHHBIE C
OTHOILIEHUEM BEJIINYMH, IIPONOPLUUOHAIBHOCTBIO BEIINYMH,
IIPOLEHTAMH, HWHTEPIPETUPOBATh pE3YNbTaThl pPEIICHUsA 3aJad ¢
y4E€TOM OTpaHUYCHUH, CBSA3aHHBIX CO CBOMCTBAMHU PACCMATPUBACMBIX

00BEKTOB

Anrebpanyeckue BbIpaXKEHUS

2.1

Hcnonb3oBath anredpandyeckyr0 TEPMHHOJOTHIO M  CHMBOJIHKY,

PUMEHSATH €€ B IPoLIecce OCBOSHHS yUeOHOTro MaTrepuasia
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Haxomuth 3HaueHuss OYKBEHHBIX BBIPAKEHUN TMPU  3aJlaHHBIX

22 3HAUYEHMSIX MTEPEMEHHBIX
)3 BeimonHATe mpeoOpa3oBaHMsl LEJNOTO BBIPAXEHHS B MHOTOYICH
' MPUBEICHUEM MOJIOOHBIX CIaraeMbIX, pAaCKpPBITHEM CKOOOK
BBINIONMHATE YMHOKEHHE OJTHOWIEHA HA MHOTOWIEH W MHOTOYJICHA Ha
24 MHOTOYJIEH, TPUMEHATH (OpMysbl KBaJpaTa CyMMBl U KBajpaTa
pazHoOCTH
Ocy1ecTBIATh pa310KEHUE MHOTOYJIEHOB HA MHOYKUTEIN C TOMOILBIO
2.5 BBIHECEHHSI 32 CKOOKH OOIIEr0 MHOXHTEJS, TPYINITUPOBKU CIaraeMbIx,
MpUMEHEHUsI (HOPMYIT COKPAIIEHHOTO YMHOKEHUS
26 [TpumensTh mpeodpazoBaHUSI MHOTOUJICHOB JIJISl PELIECHUS Pa3IMYHBIX
' 3a/1a4 U3 MAaTEeMAaTHKU, CMEXHBIX MIPEAMETOB, U3 PEAIbHON MPAKTUKHU
57 Hcnonb30BaTh CBOWMCTBA CTENEHEN € HATYypaJbHBIMHU I10Ka3aTENSIMU
' U1 IpeoOpa30BaHUsI BhIpaKEHU N
3 VYpaBHEHUS 1 HEPABEHCTBA
Pemate nuHEHHBIE ypaBHEHUS C OJHOW TEPEMEHHOM, NPUMEHSA
3.1 IIpaBWIa Mepexoaa OT UCXOJHOTO ypaBHEHHS! K PaBHOCHIBHOMY €MY.
[IpoBepsTh, ABASETCSA U YACIO KOPHEM YPaBHEHUS
32 [IpumensTb rpaduueckue METOAbl TPHU  PEIICHUU JIMHEHHBIX
' YPABHEHUN U UX CUCTEM
13 [TonGupath npuUMeEphI ap YUCE, SABISIOMUXCS PEIICHUEM JTUHEHHOTO
' YpaBHEHUs C JIBYMs IIEPEMEHHBIMU
CtpouTh B KOOPJAMHATHON IJTIOCKOCTH TpauK TUHEHHOTO YpaBHEHUS C
3.4 IBYMsI TIEPEMEHHBIMH; MOJIB3YICh TpadUKOM, MPUBOJIUTH MPUMEPHI
peuieHus: ypaBHEHUS
35 Pemates cuctemMbl 1BYX JUHEMHBIX YPABHEHUM C IBYMsI IEPEMEHHBIMU,
' B TOM 4HUCIIE TpapUUECKu
CocTaBnsATh U pelaTh JUHEHHOE YPAaBHEHHE WIM CUCTEMY JIMHEUHBIX
3.6 YpaBHEHUU MO YCJIOBUIO 3a/1a4M, HHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l MOJIY4YEHHbIN pe3ybTar
4 Koopaunats! u rpadpuku. OyHKIMHA
41 N300paxaTh Ha KOOPIMHATHOM MpPSIMON TOYKH, COOTBETCTBYIOIIHE

3aaHHBIM KOOpJAWHATaM, Jy4YH, OTPE3KH, HHTCPBAJIbI, 3allMChIBATh
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YHCIIOBBIE TPOMEKYTKH Ha alNredpanvdeckoM si3bIKe

4.2

OrMeyaTp B KOOpI[I/IHaTHOI\/'I INIOCKOCTH TOYKH TIIO 3aJaHHBbIM

KOOpJAMHATaM

4.3

Crpoutsb rpaduku IuHEHHbIX QyHKUUNA. CTpOUTh TpapuK QYHKIUHU Y

= [x]

4.4

OnuchIBaTh ¢ MOMONIBI0 (DYHKIIUH M3BECTHBIC 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMsI, pPACCTOSHHE, IIEHY, KOJMYECTBO,

CTOMMOCTb, POU3BOUTEIHHOCTD, BpeMsl, 00bEM pabOThI

4.5

Haxoauth 3HaueHre GyHKIUHU M0 3HaYCHUIO €€ apryMeHTa

4.6

[Tonumare rpaduueckuii  crmoco® mMpeACTaBIeHUS MW aHajIM3a
uHbOpMalUY, W3BIEKATh M WHTEPIPETUPOBATh WHQPOPMALUIO U3

rpadMKOB peaTbHBIX MPOIECCOB M 3aBHCUMOCTEH

8 KUIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1

Yucina ¥ BEIUUCIIEHUS

1.1

Hcmonn30BaTh Ha4dYaJIbHBIC MMpCaACTaBJICHUA (O) MHOKECTBE
I[CﬁCTBPITCJ'II)HI)IX YUCCIl OJI1 CpaBHCHHA, OKPYIJICHHUA U BBILII/IC.]'ICHI/II\/'I,
H306pa)I(aTI> l[GfICTBHTGJIBHBIG qyucjla TOYKaMHU Ha KOOpI[HHaTHOﬁ

NpAMOi

1.2

[IpumensaTh moHATHE apuU(METUYECKOro  KBaJpaTHOTO  KOPHS,
HAaXOJOUTh KBaJpaTHbIC KOPHU, HWCIONB3yS TMPU HEOOXOIUMOCTH
KaJIbKYJISITOP, BBIMOJIHATH MpeoOpa3oBaHUs BBIPAXKEHUN, COAEPIKAIINX

KBaJpaTHbIC KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEH

1.3

Hcmoap30BaTh 3amucd  OOJBIIMX MW MaJIBIX YHCEI C IIOMOIIIBIO

JECATUYHBIX Ipo0ei u cTeneHei uncna 10

Anrebpanyeckue BbIpaXKEHUS

2.1

[IpuMeHATh TOHATHE CTENEHU C LEJIbIM IOKA3aTelIeM, BBIIOIHATh
npeoOpa3oBaHus BBIPAKEHUH, COAEPKAINIUX CTENEHH C IENBIM

IIoKa3aTcjIcM

2.2

BbINONMHATE  TOXIECTBEHHBIE  MPEOOpa3OBaHUS  PAllMOHAIBHBIX
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BBIPQXKCHHII HAa OCHOBE MpaBUJ ACHCTBUH HaJ MHOTOWICHAMHU U

anredpanvdecKuMu Ipo0sMu

23

PacknanbiBaTh KBagpaTHbIA TPEXUIICH HA MHOKUTEIIN

24

[TpumensaTh mpeoOpa3zoBaHUsl BBIPAKEHHUM Ui PEIICHUS Pa3IMYHBIX

3aaa4 U3 MaTeMaTuKu, CMEXHBIX ITPEAMCTOB, 13 peaanoﬁ IMPAKTUKHU

VYpaBHEHUS 1 HEPABEHCTBA

3.1

Pemarp nuHelHble, KBaJpaTHbIE YpaBHEHHs U pallOHAIbHbIE
YpaBHEHUS, CBOJSIIMECS K HUM, CUCTEMBbI JIByX YPaBHEHHUU C JBYyMs

NEPEMEHHBIMU

3.2

[IpoBoauTh mpocTeWlIMe HCCIENOBaHUA YpPaBHEHUHW M CHUCTEM
ypaBHEHHH, B TOM 4YHCIE C TPUMEHEHHEM TIpapuuecKux
Mpe/icTaBlIeHU (yCTaHaBIMBaTh, UMEET JIU YpaBHEHUE WJIM CHCTEMa

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

3.3

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

KOHTEKCTOM 3a/1a4¥ MOJY4YEeHHbIN pe3yibTat

3.4

[IpuMeHATH CBOKCTBA YMCIOBBIX HEPABEHCTB JJII CPABHEHUS, OLICHKH,
pelaTh JIMHENHBIE HEPABEHCTBA C OJIHOM MEPEMEHHOW U UX CHUCTEMBI,
naBaThb  rpaduyecKkyr0  WUIIOCTPALMI0O  MHOXECTBA  pelleHui

HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIUU

4.1

IlonuMarh ¥ HCIOJB30BATh q)YHKI_II/IOHa.HBHBIG IIOHATUA U A3BIK
(TepMHHBI, CHMBOJUYECKHE OOO3HAUYEHUS), OMPEICIATh 3HAYCHHUE
(GyHKIMK 1O 3HAYCHHMIO apTyMEHTa, ONpPENeNsATh CBOWCTBA (YHKIMU

o e€ rpaduky

4.2

CtpouTh rpaduKy dIeMEHTapHBIX QYHKIIUN BHIA:
v =k/x; y=x? y=x3y=[X|, ONUCHIBATh CBOMCTBA YUCIOBON (HYHKIIUH

no e€ rpauky

9 KJIACC

Kon

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThl 0CBOCHHUSI OCHOBHOI
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NPOBEPSIEMOro
pe3yJibTaTa

o0pa3oBaTe/ibHOII NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1

Yucina ¥ BEIUUCIIEHUS

1.1

CpaBHuBaTh M YHOPSAOYMBATH PAlMOHAIIBHBIE U HPpAlMOHAIbHbBIE

qucja

1.2

BomonuaTe apudmeTHueckue NeHCTBUS C pallMOHATbHBIMU YHCIAMU,
coueTasl YCTHbIC M MUCHhMEHHBIC TMPHUEMBI, BBITIONHSATH BBIUYUCICHUS C

HppalluOHAJIIbHBIMU YU CJIaMU

1.3

HaxonuTe 3HaueHus creneHerd ¢ LENbIMU IOKA3aTelIMU U KOPHEW,

BBIYUCIIATH 3HAYCHUS YHUCJIIOBBIX BI:Ipa)KeHI/Iﬁ

1.4

OKpyrsTh 1€HCTBUTENbHBIE YHCIIA, BBITOIHITH IPUKUIKY pPe3yIbTaTa

BBIYMCIICHUM, OLIEHKY YMCIIOBBIX BBIPAXKEHUN

YpaBHEHHUs U HEpABEHCTBA

2.1

Pemarr nuHelHblE W KBaJpaTHble ypaBHEHUS, YpaBHEHUS,

CBOJAIIMECS K HUM, POCTEiIIne TpoOHO-pallioHaIbHbIE YPAaBHEHUS

2.2

Pemate cuctemsl ABYX JIMHEHHBIX YPaBHEHUH C ABYMS NEPEMEHHBIMU
U CUCTEMBI IBYX YpaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SABIISICTCS

JIMHENHBIM

23

Pemate TekcTOBBIE 337aYM aNreOpandeckuM CIIOCOOOM C MOMOILBIO
COCTaBJICHUS YpPaBHEHHS WJIM CHUCTEMBI JBYX YPaBHEHMH C IBYyMs

NEPEMEHHBIMU

24

IIpoBoauTh mpoOCTEWIINE MCCIECIOBAHUS YPAaBHEHUH M  CUCTEM
yYpaBHEHHH, B TOM 4HuClI€ C HIPUMEHEHHEM TIpadUUecKux
IPEJCTaBICHUN (HanmpuMep, yCTaHaBIMBaTh, UMEET JIU ypaBHEHUE WIN

CUCTEMa ypaBHEHUH PEIICHHUs], €CITU UMEET, TO CKOJIBKO)

2.5

Pemratp  nuHEHHBIE  HEPaBEHCTBA, KBAJApPATHBICE  HEPABEHCTBA,
n300pakaTh pelIeHUe HEPABEHCTB HA YHMCIOBOM MPsIMOH, 3alMChIBAThH

peIICHUC C TIOMOIIIBIO CUMBOJIOB

2.6

Pemate cuctembl JIMHEMHBIX HEPABEHCTB, CHUCTEMbI HEPABEHCTB,
BKIIIOUAIOIME KBAJAPATHOEC HEPABEHCTBO, U300pa)xarh pelIeHUE
CUCTEMBbl HEpaBEHCTB Ha YHMCIIOBOI MpsSMOii, 3amMChIBaTh pPEIICHUE C

IIOMOIIBIO CHMMBOJIOB
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2.7

Hcmonns30BaTh HCPAaBCHCTBA NPpU PCIICHUHU Pa3JIMYHBIX 3aaa4

OyHKIUU

3.1

PacnosnaBate  QyHKIMM ~ W3ydeHHBIX  BUAOB.  [loka3kiBaTh
CXEMAaTUYECKHU PACIIOIOKEHHE Ha KOOPIUHATHON TUIOCKOCTH TpaduKoB
bynakuit Buna: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTH OT

3HaYCHHUH KO3 (HUIIMEHTOB, OMTUCHIBATH CBOMCTBA (DYHKITHI

3.2

IlokaspiBaTh CXEMAaTUYECKH PpACIOJIOKEHHE Ha KOOPAMHATHOM
MJIOCKOCTH TpadukoB GyHKIMK BuAa y = VX, y = |X| ¥ OmHUCHIBaTh

cBoiicTBa (DyHKITUH

3.3

Crpouts u wu300paxkarb cXeMaTH4eCKH TpaduKu KBaIpATUYHBIX
(yHKIMA, OMHMCHIBATH CBOWCTBA KBAAPATHUYHBIX (YHKIHH 10 HX

rpadukam

3.4

Pacrio3naBath KBaJpaTU4HYyI0 GQYHKIUIO 1O Qopmyse, TPUBOIUTH
IpUMEpPhl KBAJAPAaTHYHBIX (DYHKIUI M3 peasbHOW XU3HH, (PU3MKH,

r€OMETPUHU

Apudmerndeckas 1 reOMeTpuIecKas Iporpeccuu

4.1

Pacrnio3HaBaTh apupMeTHIECKyI0 ¥ T€OMETPUIECKYIO MPOTPECCHH TTPH

Pa3HBIX CrIoco0ax 3aJaHus

4.2

BBINONHATE BBIUUCIEHUS C HUCMOJNb30BaHUEM (QOPMYN n-TO YJIEHa
apu(METHYECKOW U T€OMETPUYECKON NMPOrpeccHif, CyMMBbI HEpPBbIX N

YJICHOB

4.3

I/I306pa>1<aTL YICHBI MMOCICAOBATCIBHOCTH TOYKAMHU Ha KOOpI[HH&THOﬁ

IIJIOCKOCTH

4.4

Pemrate 3ada4du, CBA3aHHBIC C YHCJIIOBBIMHU ITOCICAOBATCIBHOCTAMU, B
TOM 4YHCIC 3aJadu U3 peaﬂbHOﬁ KHU3HU (C HCIIOJIB30BaHHUEM

KaJIBKYJIATOPA, IU(PPOBBIX TEXHOJIOTHI)

IMPOBEPAEMBIE JIEMEHTbI COAEPKAHUSA

7 KVIIACC
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Kon

IIpoBepsieMblii JJIEeMEHT COJEPKAHUSA

Yucna ¥ BEIYUCIIEHUS

1.1

JpoOu OOBIKHOBEHHBIE W JICCATHYHBIC, MEPEXO0Jl OT OJHOW (HOPMBI 3aMUCH
npobeit k apyroii. [loHsATHE palMOHATBLHOTO YHUCHA, 3alHCh, CPABHECHHE,

YIHOPpAAOUYHNBAHUC pallMOHAJIBHBIX YHUCCII

Apudmerndeckue NeUCTBHUS ¢ PAllMOHATILHBIMU YHCIIaMU. PereHue 3a1ad u3

I peanbHON NPAaKTUKU Ha YacTH, Ha IPOOH

13 Crenenb C HaTypaJbHBIM IOKa3aTeJeM: OIpelelieHue, mpeoOpa3oBaHue
' BBIPa)KEHUI1 Ha OCHOBE ONPENIEIECHNUS, 3aUCh OOIBIINX YNCEl

14 ITponieHTHl, 3amUCh MPOLEHTOB B BHJE ApOOM M ApOOM B BUJE MPOLEHTOB.
' Tpu OCHOBHBIE 33/1aUy HA MIPOLIEHTHI, PEILICHUE 3a7a4 U3 PEAIbHOM MPaKTUKU

s [IpumeHeHre TOpPU3HAKOB  JIE€IMMOCTH, pa3jOKEHUE Ha  MHOXKUTENIU
' HaTypaJIbHBIX YUCEIl

16 PeanbHple  3aBUCMMOCTH, B TOM u4Hcle IpsMas M oOpaTHas
' IPONOPLUOHAIIBHOCTH

2 AnrebpanyecKue BHIPAKCHUS

51 IIepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKCHUSA C IIEpEMEHHOM. JlonmycTuMbIe
' 3HAYECHUS TIEPEMEHHBIX

27 [lpencraBieHne 3aBUCUMOCTH MEXJy BEJIMYMHAMU B BHIE (OPMYJIBL.
' Beruucnenus no popmyiam

53 IIpeoOpa3oBanue  OyKBEHHBIX  BBIPAKEHHMH, TOXKIECTBEHHO  PAaBHBIC
' BBIPAXKECHUS

24 CBolicTBa CTENEHU € HATYpaJIbHBIM I10Ka3aTeIeM

5 OpHowieHbl U MHOroujaeHsl. CreneHb MHOrowieHa. Cllo)keHue, BBIUUTAHUE,
' YMHOXXEHHE MHOTOYJIEHOB

26 @DopMyiIbl COKpaIEHHOIO YMHOKEHUS: KBapaT CYMMBI U KBaJpaT Pa3HOCTH.
' ®opmysa pa3HOCTH KBaApaToB. Pa3inokeHne MHOIOWIEHOB HA MHOXKUTEIN

3 VYpaBHeHUs

11 VYpaBHeHUe, KOpPEHb YypaBHEHHUs, INpaBwia NpeoOpa3oBaHUS YpaBHEHUS,
' PaBHOCUJILHOCTh YPaBHEHUI

32 JluHeitHoe ypaBHEHME C OJIHOW NEPEMEHHOM, YHMCJIO KOpPHEW JIMHEHHOIO
' YpaBHEHUs, PEILICHNE JINHEWHBIX YPAaBHEHUU

33 CocraBieHne ypaBHEHUN 110 YCJIOBUIO 3a/1aud. PelleHne TEKCTOBBIX 3a4ay C
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MOMOUIBIO YPABHEHHI

3.4 Jlunelinoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €ro rpaduk
Cucrema IByX JMHEWHBIX YpaBHEHMH C ABYMs IepeMeHHbIMHU. PerieHue
3.5 CHCTEM ypaBHEHUH CHOCOOOM IMOJACTaHOBKHU. IIpumepsl pemeHust TeKCTOBBIX
3a]a4 ¢ IOMOIIbIO CCTEM YpaBHEHUN
4 Koopaunats! u rpadpuku. OyHKIIUN
4.1 Koopaunara Touku Ha ipsiMoOi
42 Yucnoseie mpoMexyTKU. PaccTosiHue MeXay ABYMsI TOUKaMU KOOPJIUHATHOM
' IPsIMO
43 [IpsmoyronpHas cuctema koopauHaT, ocu Ox u Oy. Abcuucca U opAMHATA
' TOYKH Ha KOOPJIAUHATHOM TIOCKOCTH
14 [Tpumeps! TpadukoB, 3amaHHbBIX (GopMynamu. UTeHune rpadukoB peaabHBIX
' 3aBUCUMOCTEN
4.5 [onsarue ¢pynkuuu. ['papuk ¢pynkunu. CroricTBa QyHKIHIA
4.6 Jlunetinas pynxuus, e€ rpaduk. ['padux GyHKumn y = x|
47 I'paduueckoe perieHne JUHEWHBIX YpPAaBHEHMH M CHCTEM JIMHEHHBIX
' YpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHMS
1 Yucna v BBIYUCIEHUS
. KBagparueiii kopeHb u3 uucna. [loHsTHe 00 uWppalMOHAILHOM YHCIE.
' JlecsiTuuHbIe TPUOTMKSHUS UPPALMOHATBHBIX YHCETT
CpoiicTBa apudMeTHUECKHMX KBaJIpaTHBIX KOpHEHM W HUX MpPUMEHEHHE K
1.2 MpeoOpa30BaHUIO YUCIIOBBIX BBHIPAKEHUI U BBIYHCICHUSAM. JeHCTBUTENbHbBIE
yucia
1.3 Crenens ¢ 1enbpIM [oKaszareneM U e€ cBoiictsa. CTaHgapTHas 3alluch Yuciaa
2 AnrebpanuecKue BHIPAKCHHS
2.1 KBanpaThslil TpéxuiieH, pa3aoKEeHUE KBAPaTHOTO TPEXUIEHA HA MHOKUTENIN
22 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO ajredpandeckoit ;poou
23 CrnoxeHue, BBIYUTAaHHE, YMHOXKECHHE, JIeIeHUE anreOpandeckux apooei
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PanmonanbHble BoIpaykeHUs U MX TpeoOpazoBaHue

3 VYpaBHEHUS 1 HEPABEHCTBA

31 KBagparnoe ypaBHeHme, ¢opMmyia KOpHEHW KBaJApaTHOTO YpaBHEHHS.
' Teopema Buera

32 Pemenue ypaBHeHM, CBOASAILNUXCS K TUHEUHBIM U KBaJAPATHBIM

33 [Ipocreiinme ApoOHO-pallMOHATIbHbBIE YPAaBHEHHS

I'paduueckas uHTEpHpeTallds YPAaBHEHUN C JBYMs MEPEMEHHBIMH M CUCTEM
3.4 JIMHEMHBIX YpaBHEHHH C ABYyMd IepeMeHHbIMU. [IpuMepsl pemieHus cucteM
HEJIMHEUHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU

3.5 Perienue TeKCTOBBIX 3aau anredpandeckuM crocooom

3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHCTBO ¢ 01HO NTepeMEHHOMN

3.8 PaBHOCMIIBHOCTH HEPABEHCTB

3.9 JIuneiiHble HEpaBEHCTBA C OJJHOW NTEPEMEHHON

3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM
4 OyHKIUU

il [Tonsatue ¢ynkuun. OOIacTp oONpeAeNeHUS M MHOXKECTBO 3HAYCHHM
. ¢bysakuu. CriocoObl 3ajaHus PYHKIHIMA

4.2 I'paduk pyakuu. Urenue cBOMCTB GyHKIHH 110 €€ TpaduKy

4.3 [Tpumeps! rpadukoB QPyHKITNN, OTPAXKAIOMIUX PEeATbHBIE TTPOIIECCHI

44 OyHKIMK, OINHUCHIBAIOIIME NPSIMYI0O M O0OpaTHYIO MpPOMOPLHUOHANIbHbIE
' 3aBUCUMOCTH, UX IrpaduKu

4.5 OyHKUU y =x?% y = x?

4.6 Oynkiun y = [x, y = |x|

4.7 I'paduueckoe peieHre ypaBHEHUN U CUCTEM ypaBHEHHUN

9 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

1

Yucna ¥ BEIUHCIIEHUSA

1.1

PaI_II/IOHaJ'H:HBIe 4yuciia, HUppalOHAJIBLHBIC YHCJIa, KOHCYHBIC

JECSITUYHBIE TPOOH

U OECKOHEUHBIE
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MHO0XECTBO I[GﬁCTBPITCJ'II)HI)IX YHUCEII, ,HCfICTBPITCJ'IBHBIC YHpclia Kak 0€CKOHEUHBIE

JACCATHYHBIC ,Z[pO6I/I. Bzaumno OIHO3HAYHOC COOTBCTCTBHUC MCKIY MHOXKCCTBOM

1.2 JIEUCTBUTEIbHBIX YHCEN U KOOPAUHATHOM NpsMoil. CpaBHEHUE IEMCTBUTEIbHBIX
yucen
1.3 ApudmeTndeckre IeHCTBUS C IEHCTBUTEIBHBIMU YHUCITAMH
N3mepenusi, mpubmmkeHus, oreHKd. PasmMepbl 00BEKTOB OKPYXKAIOIIETO MUPA,
14 JUIMTETILHOCTh TPOIIECCOB B OKpyXkatomem wmupe. [IpubmmxénHoe 3HaueHHe
' BEJIMYMHBI, TOYHOCTh NpubImkenus. Oxpyrinenue gucen. [Ipukuaka u oneHka
Pe3yAbTaTOB BBIYUCICHUN
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 YpaBHEHUSI C OJTHOW MEPEMEHHON
2.2 JIuneitHoe ypaBHeHue. Pemenne ypaBHeHUH, CBOIAIIUXCS K TUHEUHBIM
2.3 KBanpaTHoe ypaBHeHue. PelieHre ypaBHEHUM, CBOASIIMXCS K KBaJAPATHBIM
4 bukBagpatHoe ypaBHeHue. Ilpumepsl pelieHus ypaBHEHUM TpeTbed U
' YETBEPTOU CTENIEHEW Pa3JI0KEHUEM HA MHOKUTEIN
2.5 Pemenue npoOGHO-paIlOHAIBHBIX YpaBHEHHH
2.6 CucreMsl ypaBHEHUI
2.7 YpaBHeHUE ¢ ABYMS IIEPEMEHHBIMHU U €T0 TpaduK
2.8 Pewenne cucreM IByX JIMHEWHBIX YPAaBHEHUM C IBYMs IEPEMEHHBIMU
990 Pemenne cucreMm IByX ypaBHEHHMH, OJHO M3 KOTODPBIX JIMHEWHOE, a APYyroe —
' BTOPOU CTEIEHU
2.10 ['padmyeckas MHTEpIpETALUs CUCTEMBI YPaBHEHUI C IBYMsI IEpEMEHHBIMU
2.11 Pemenne TekCTOBBIX 33724 anreOpandecKuM CrocoooM
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelienne TMHEWHBIX HEPABEHCTB C OJHON EPEMEHHOMN
2.14 Pemienue cuctem JIMHEHHBIX HEPABEHCTB C OAHON MEPEMEHHOMN
2.15 KBanpaTHbie HepaBeHCTBa
516 ['padmyeckass uHTEprnpeTanysi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMS
' epeMEHHBIMU
3 OyHKIUU
11 KBagpatuunas ¢ynknus, e€ rpaduk u cBoiicTBa. [lapabGoma, KOOpauHATHI

BEPIIMHBI TapadoJIbl, OCb CHMMETPHH MapadOJIbI
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3.2 I'paduku bynakuuit y=kx, y=kx+b u ux cBoiicTBa

33 I'paduku bynkmuit y=k/x, y = x* 1 X cBOMCTBa

34 I'padpuku GyHKIMi , 1 UX CBOMCTBA
4 YucnoBbIe IOCIEA0BATEILHOCTH

al Onpenenenne U cnocoObl 3aaHUsT YUCIOBBIX MOCIIEIOBATEILHOCTEH. 3agaHue
' NOCJIEI0BATEIBHOCTH PEKYPPEHTHOM (hopMysolt U popmyInoil n-ro uieHa

42 Apudmernueckass mnporpeccus. Dopmynsl xn-ro  wieHa apUpMeETHUECKOM
' IIPOTrPECCUH, CYMMBI IIEPBBIX 71 YJICHOB

43 I'eomerpuueckas mnporpeccus. DPopMysibl #1-TO 4WI€HAa T'E€OMETPUUYECKOM
' MPOTPECCUU, CYMMBbI NIEPBBIX 71 YWICHOB

14 W3o0paxkenne wieHOB apU(PMETHUYECKOM U TeOMETPUYECKOH IMpPOrpeccHid
' TOYKAMU Ha KOOPJMHATHOM MIOCKOCTHU. JIMHEWHBIA U SKCITOHEHIIMATBHBIA POCT

4.5 C10KHbI€ TPOLEHTHI
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ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHMSI OCHOBHOM OBPA30OBATEJILHOI IMPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTam
0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMbl OCHOBHOI'O
o0uero oopazoBanus Ha ocHoe PI'OC

YMeHue omnepupoBaTh MOHATUSMHU: MHOXECTBO, IOAMHOMXECTBO,
omnepaluy HaJ MHOXECTBAMU;, YMEHHUE OIEepPUPOBATH MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LMKI, MPUMEHITh UX IpPU PEIICHUU
3a/la4; YMEHHE HCIOIb30BaTh Ipa)uuecKoe MpeICTaBICHIHEe MHOKECTB
JUISL OITUCAHUS pealbHBIX MPOIECCOB U SBJICHUI, MPU PELICHUH 3a7ay

U3 APYrux y4yeOHBIX MPEAMETOB

YMeHHe onepupoBaTh MOHATUAMM: OIPEACICHUE, aKCHOMa, TEOpEMA,
JOKa3aTelIbCTBO; YMEHUE PpACIIO3HABaTb HWCTUHHBIE W JIOXKHBIE
BBICKA3bIBAaHUSA, I[PUBOJUTH IMPUMEPHl U KOHTPIPUMEPHL, CTPOUTH

BBICKAa3bIBAHHA U OTPUIIAHHA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATHSAMU: HATYpPAIBHOE YHUCIO, IPOCTOE U
COCTaBHOE YHCIJIO, JEJIUMOCTh HATypaJbHBIX YHUCEN, IPU3HAKU
NENIMMOCTH, 1IE€JI0€ YHCIIO, MOJYJh dYHCla, OOBIKHOBEHHas ApoOb U
JecsiTHYHas Ipo0b, CTAHIAPTHBIA BUJ YHCIA, PAMOHAIBHOE YHCIIO,
UppalMOHAILHOE YHUCIO, apu(MeTHYecKud KBaJapaTHBI KOPEHb;
YMEHUE BBINOJHATH JEUCTBUS C  UYWUCIAMU, CpPaBHUBATh U
YHOOPSAIOYMBATh YHWCIA, MPEACTABIATh 4YUCIAa HA KOOPAMHATHOU
NpsIMOM, OKPYIJIATH 4YHUCIA; YMEHHE JelaThb MNPUKUAKY U OLEHKY

pe3ynbTaTa BhIYUCICHUN

VYMeHue onepupoBaTh MOHATHSAMHU: CTETEHb C LEJIBIM ITOKa3aTeleM,
apu(pMeTHYECKUI KBaJpaTHBII KOpEeHb, MHOTOWICH, ajiredpanyeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTEIEHH
Oosbllle €IMHUIBI;, YMEHHME BBIMOMHATH pPACUYETl 1O (OpMyIIaMm,
npeoOpa3oBaHUsl LENbIX, JIPOOHO-PAllMOHATBHBIX BBIPAKEHUH U
BBIPQ)KEHUI C KOPHSAMH, Pa30OKEHHE MHOTOWJICHA HAa MHOXKUTENH, B
TOM 4HCJIE€ C HCHONb30BaHWEM (GOPMYN pPAa3HOCTH KBAJpaToB U

KBaJpara CyMMBbI U Pa3HOCTH

YMenue ONncprupoOBaTh NOHATUAMU: YHUCJIOBOC PaBCHCTBO, YPABHCHUC C
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OJIHOM TEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JIMHEHHbIE U KBaJpaTHbIE YpaBHEHHS,
IpOOHO-pALlMOHATIBHBIE YPAaBHEHUS C OJHOM INEPEeMEHHOW, CHCTEMBI
JBYX JIMHEHHBIX YpaBHCHUH, JIMHEHWHBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JPOOHO-pAllMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOH, B TOM UYHCJE€ IPU PELIEHUH 3a/1a4 U3 APYTrux MpeIMETOB
U TIPaKTUYECKUX 3aJad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSMYI0 U KOOPAMHATHYIO IUIOCKOCTH JUIS HM300paKeHUs peIeHHM

yYpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh MOHATUIMH: QYHKIM, rpaduk QyHKIIUH, HYIU
byHKIUY, MPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHusi, yOBIBaHWs, HAWOOJbIIEE ¥ HaUMCHbIICE 3HAUYCHUS
byHKIMNT; YMEHHE OTIepUpPOBATH MOHSTUSIMH: npsiMast
MPONOPIMOHAILHOCTD, JTHHEWHAs (QYHKIUS, KBaApaTudHas (yHKIIHS,
oOpaTHasi TPOMOPLUUOHANBHOCTb, Mapaboja, rumepoosna; ymeHue
CcTpouTh rpaduku GYHKIIUHA, UCTIOIB30BaTh TPAdUKH Il ONIPEIACIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHUMOCTEH, IJIsl PELICHHs 3a/1a4 U3 JAPYTHX
YU4eOHBIX TPEAMETOB M pPEaTbHON JKU3HU; YMCHHE BBIPAXKATh

(dbopMyliaMy 3aBHCUMOCTH MEXKy BeTUYUHAMU

YMeHue ONEepUPOBATH MOHSATUSIMU: MOCJIEI0BATEIbHOCTD,
apudmernyeckass U TeOMeTpuYeckass  IPOTPEecCUU;  YMEHHUE
MCIIOJIb30BaTh CBOWMCTBA TOCIEIOBATEIBHOCTEH, (HOPMYIBI CyMMBI U
o0miero 4jeHa MpU pelIeHUH 3a/ad, B TOM 4YHCIEe 3aJ1ady U3 APYTUx

y4eOHBIX IPEIMETOB U PEATLHOM KUZHU

YMeHue pemarb 3a7aud pa3HbIX THUIOB (B TOM YHUCJE HA MPOILEHTHI,
IO WM 4YacTH, JBUXKEHHE, padoTy, LEHy TOBAapOB MU CTOMMOCTh
MOKYTIOK U yCIyT, HAJIOTH, 3a7]a41 U3 00JIACTH YIPaBIECHUS JIMYHBIMU U
ceMeHbIMU  (UHAHCAMM); YMEHHE  COCTABJIATH  BBIPAXKEHUS,
YpaBHEHHUS, HEpPAaBEHCTBA M CHCTEMbl [0 YCJIOBHUIO 3aJayd,
UCCIIEIOBAaTh MOJIyYUEHHOE PEIlEHHE W OLEHUBATh MPaBAONOA00HOCTh

MOJIYUYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMU: (GHUrypa, TOUKa, OTPE3OK, MpsiMasd,
Jyd, JIOMaHasi, yroj, MHOTOyTOJIbHUK, TPEYroJIbHUK, pABHOOEIPEHHBIH
U DPABHOCTOPOHHUHN TPEYTrOJIbHUKH, IPAMOYIOJIbHBIM TPEYroJIbHUK,

MeanaHa, OMCCEeKTpUca W BBICOTA TPEYTOJIbHHMKA, YETHIPEXYTOJIbHUK,
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napajuieiorpaMM, pomM0O, TpsIMOYTOJIBHHMK, KBajapaT, Tparenus;
OKPY>KHOCTb, KPYT, KacaTelbHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; ymMeHue pemaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HHU, Ha HAXOXXJEHUE T€OMETPUYECKUX BEJIMYUH C MPUMEHEHUEM

M3y4YEHHBIX CBOUCTB QUTYD U (PaKTOB

10

YMeHue omepupoBaTh IOHATHSMH: PABEHCTBO (HTYp, PaBEHCTBO
TPEYTOJIbHUKOB; TMapajUIeIbHOCTh U TEPHEHIUKYIISIPHOCTh TMPSMBIX,
yrod MEXIy TMpSMBIMH, TEPIEHANKYISAp, HAKIOHHAS, IPOCKIHS,
noxobue ¢puryp, nofo0HbIe TPEYTOJILHUKN, CAMMETPHSI OTHOCUTEIILHO
TOYKH W TPSAMOW; YMEHHE PACIO3HABaTh PaBEHCTBO, CHMMETPHIO U
noxobue ¢uryp, napajmienbHOCTh M NEPHEHIUKYISAPHOCTD MPSMBIX B

OKpY’KaroIieM MHUpe

11

YMeHHue omnepupoBaTh IOHATUAMM: JUIMHA, PAcCTOSIHUE, YIoJd
(BeMIMUMHA yIja, CUHYC M KOCHUHYC yIja TPEYroJbHUKA), IUIOLIAMb;
YMEHHE OLIEHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE NpPUMEHATh (OpMynabl TepuMeTpa U IUIOIIAAU
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY)KHOCTH U IUIOIIAIM Kpyra, oObema
IIPSIMOYTOJIBHOTO AapaJUIENIENUIENA; YMEHUE NPUMEHATh IPU3HAKU
pPaBEHCTBA TPEYTrOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TPUrOHOMETPHUECKHUE COOTHOLICHHS  JUIA

BBIYMCIICHHS JJIMH, PACCTOSTHUM, IUTOIIAAEH

12

YMeHne wu3zo0pakarb IUIOCKHE (UTYPRI W HX KOMOWHAIIWH,
POCTPAHCTBEHHBIE (UTYPBI OT pPYKH, C TIOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB U OJICKTPOHHBIX CPEICTB 10 TEKCTOBOMY WIIH

CHUMBOJIbLHOMY OITMCAHUTO

13

YMeHue onepupoBaTb MOHATHSAMM:  INPSAMOYIOJbHash  CHCTEMaA
KOOpJAWHAT, KOOPAMHATBl TOYKH, BEKTOp, CyMMa BEKTOpOB,
IIPOU3BEICHUE BEKTOPA HA YUCIIO, CKAIIPHOE MIPOU3BEACHUE BEKTOPOB;
YMEHHME HCIOJb30BaTh BEKTOPHl M KOOPAMHATHI AJIA MPEICTABICHUS
JaHHBIX W pELIeHUs 3aJad, B TOM 4YHCIE U3 JPYrUX Y4eOHBIX

MPEIMETOB U peATbHOMN )XKU3HU

14

YMeHHe OmepupoBaTh IMOHSITHUSAMH: CTOJIOMKOBBIE U  KPYTOBBIC
auarpamMmbl,  TaONMUIBL, cpeaHee  apudMeTHdeckoe, MeAHaHa,
HauOoJIbIlIeE W HAaWMEHBIIIEE 3HAYCHHS, pa3Max UYHUCIOBOTO Habopa;

YMEHUE  U3BJIEKaTh, HMHTEPIPETUPOBATH U  MPeoOpa3OBHIBATH
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uHGOpMalLMIO, MPEJICTABICHHY0 B Ta0iuUax M Ha JuarpaMmax,
OTPa)KAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEaTbHBIX IPOLECCOB U
ABJICHUM; yMEHUE paclo3HaBaTh WM3MEHUUBBIC BEJIWYMHBI B

OKPY’KaIOIIeM MUPE

15

YMeHue OomnepupoBaTh MOHATUAMU: CIYYalHBIA OMBIT (CIy4aiHbIH
OKCIIEPUMEHT), DJEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO0.)
CIly4ailHOTO OMbITa, CIIy4ailHOE€ COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHUE HAXOAMThb BEPOSTHOCTU CIY4YalHBIX COOBITUH B OIBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHE pelaTh
3aJjaud METOJIOM OpPraHHM30BAaHHOIO Iepedopa M ¢ HMCIOJIb30BaHUEM
IIpaBWJIa YMHOJKEHUS; YMEHHUE OLICHMBAThb BEPOSTHOCTH PEATbHBIX
COOBITHM M SIBJIEHUI, MOHUMATh POJIb MPAKTHUECKU AOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMH B OKPYXAIOIIEeM MHPE M B JKU3HU;
3HaKOMCTBO C IIOHATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €T0 POJIBIO B MACCOBLIX SABJICHUAX

16

YMeHue BBHIOMpATh MOIXOMSAIINN H3YUYEHHBIH METON JUIsl PELICHHS
3a/1a4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIMCBIBATH OTACIBHBIE BBIAAIOIIMECS  PE3YJbTaThI,
[IOJIyYEHHBIE B XOJE pa3BUTUS MAaTEMaTUKU KaK HAYKH, HPUBOIUTH
IIPUMEPBl MATEMATHYECKUX OTKPBITUN U MX aBTOPOB B OTE€YECTBEHHOU

U BCEMUPHOU UCTOPUHU
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INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COJEPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LEIbIX YUCET

- OObIKHOBEHHBIE M JECATHYHBIE  JpOOHM,  MPOIEHTHI, OECKOHEUHBIE
' NepUOANYECKUE APOoOH

3 PanmonanbHble  uucna. ApupMeTHYeCKHE ONepalid ¢ paldOHAJIbHBIMU
' YUCIaMHU

14 JleiicTBuTenpHble 4Ynclia. ApUGMETHYECKHE ONepaluu ¢ JACHCTBUTEIHHBIMU
' YUCIaMHU

Ls [MpubnuxEéHHble BBHIYUCICHUS, NpaBUIa OKPYIJIEHUs, MPUKUIKA U OICHKA
' pe3yJbTaTa BEIUUCICHUN

2 AnrebpanuecKue BHIPAKCHUS

2.1 bykBeHHbIE BhIpa)KeHUS (BBIPAKCHUS C TIEPEMEHHBIMH )

55 Crenenp ¢ wnenbiM mnokaszareneM. CTENeHb C PALMOHAIBHBIM ITOKA3ATEJIEM.
' CBoiicTBa cTenEHN

23 MHorouieHsl

24 Anrebpanueckas 1pooOb

5 s Apudmernueckuit KOpPEHb HaTypaJbHOU CTEIIECHU. HenictBus c
' apuQMEeTHIECKUMHU KOPHSIMH HATypaIbHON CTCTICHH
3 VYpaBHEHMS U HEpaBEHCTBA

31 [lenbie u apoOHO-palMOHANbHBIE YypaBHEHHs. CHCTEMBI M COBOKYITHOCTH
' YpaBHEHUU

19 Llenbie u npoOHO-paloHanbHble HepaBeHCTBA. CHCTEMbl U COBOKYIHOCTH
' HEPABEHCTB

3.3 Penrenue TeKCTOBEIX 3amau
4 YucnoBbIe IOCIEN0BATEILHOCTH

4.1 ITocnegoBaTenbHOCTH, CIIOCOOBI 3a0aHU OCIEA0BATEILHOCTEH

4.2 Apudmernueckass M TeoMmerpuyeckas mporpeccuu. DopMmyna  CIOKHBIX
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IIPOLICHTOB

5 OyHKIUH
Oynaknus, crnocoObl 3amaHus  GyHkumd. ['padux  dyakuoum. OO6macTh
OTIpeNieNIeHus] U MHOXKeCTBO 3HaueHuil pynkiuu. Hynmu gynkmuu. [pomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI H
MUHUMYMBI (QyHKIMA. HawmOomnpiiee w HauMeHbIIee 3Ha4YeHHE (DYHKIIMU Ha
MIPOMEXKYTKE
6 KoopauHatsl Ha npsiMOil ¥ TIIIOCKOCTH
6.1 Koopaunathnas npsmas
6.2 JlexapToBbI KOOPAMHATEI HA IIJIOCKOCTH
7 ['eomeTpus
7.1 ['eomerpuueckue GuUrypsl U UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpYXHOCTb U KpYT
7.5 N3MepeHne reoMeTpuueCKuX BEJTMYNH
7.6 BexTops! Ha MII0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposTHOCTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padsr
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YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI /151 YYUEHUKA

METOANUYECKHUE MATEPHAJIBI UIA YUYUTEJIA

Maremaruka. BepositHocTh u cTratuctuka.ba3oBslii ypoBeHns B 24. Boicoukuit U.P, fAmenko

n.B

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

Matemaruueckue 3Tioabl http://www.etudes.ru
Ksanurt (http://www.kvant.info)

[Topran Math.ru (http://www.math.ru/)

Bes QJICMCHTAapHad MaTE€MaTHuKa. CpGI[HSISI MaTEMaTHYCCKasa HHTCPHCT-IIKOJIA

(http://www.bymath.net)

MaremaTiika B TOMOINb INKOJIBHUKY M CTYAEHTY (TecThl MO MareMaTHke online)

(http://www.mathtest.ru)

Caiit snementapHoit matrematuku Jmutpus ['ymmna (http://www.mathnet.spb.ru)
Odunmanbasiii nHGopMarmonHsli moptan EI'D (http://www.ege.edu.ru/)
CaiiT penepanbHOro HHCTUTYTA Hienarornyeckux uzmepenuit (http://fipi.ru/)

IIpunioxenne. [lpumepHbIe KOHTPOJIbHBIE PA0OTHI

Kontponbnas padora Nel

1.

Paznoxxure Ha MHOXKUTEIIN KBa,I[paTHLIﬁ TPECXYJICH:

a)y’ + 3y —40; 6) 9x’ —2x — 11.

2. Halinure Hyau GyHKIUM:

2
x°—=2x

a)ff) = Sx +4; 6)ffg) = 3%

3. Halinure obnacth onpeaeieHus GyHKIIMH:

1

VE s B
Ay=x-8x+1 6) Sx =3x-2, g5 Y=V3x-5
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5

4. TlocTpoiite rpaduk HyHKIHH X W OMUIIUTE e¢ CBOMCTRA.

2x? =5x—12

5. Cokpature 1podb x> —16

Kontponbnas pabora Ne2
1. PemmTe HepaBeHCTBO:
a) 3x%-2x-5>0; 0) X+ 6x+ 9 <0; B) =X’ + 6x > 0.
2. Pemmte HepaBeHCTBO METOJJOM HHTEPBAJIOB:

x+1 0

&) (=3 + 370, 6) T3
3. Pemure ypaBHEHME:
X —I13x=0;, 6)x'-7'+12=0.

4. Ilpu KaKuX 3HAYEHHUSIX X UMEET CMBICII BEIPaKCHHE:

1
a) V(3—2Xj(.x+7j 6) \/x2—4x+4?

a-3 a+1 a’+11

2
5. TIpu KakuxX 3HAUYEHUAX a cymma apobeit 4 + l ya-2 paBHa mpobu ¢ —d— 29

Kontponbnas padota Ne3

x—y=35;
x* =15y =1009.

1. Pemmre cucteMy ypaBHEHUI {

2. TIpsAMOYTOJIBbHBIN YyUacTOK 3eMiu momaapio 3000 M? 0GHECEH U3TOPOJIBIO, JUTMHA KOTOPOii paBHa 220
M. Haiiaute myiMHy M MpUHY 3TOTO y4acTKa.

x*+y*=09;
¥ +y=3
3. Pemute rpaduyecku cucteMy ypaBHECHHN =2

1

4. He BBITIONHSASA TIOCTPOEHHMS, HAWAWTE KOOPAMHATHI TOUEK IIEPECEUEHIUS MapaboIIbl y = 2 oy psSIMOM
= 3x-4.

KonTponbHas pabota Ne4,
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1. Haiinute 37 — i1 unen apudmeTndeckoil mporpeccuu ( an), MEPBBIN YJIeH KOTOPOH paBeH 75, a
pa3HOCTh paBHa — 2.

2. Haligute cyMMy MEepBBIX IBaIIATH IICCTH WICHOB apU(METHIECKOMN TIPOTPEeCCHu ( Cn): 7;11; .

3. HaiinuTe nepBbIii TONOXKUTENBHBIN WieH apu)METHYECKOH MPOrpeccuu ( an), ecmas=-71,d

=0,5.
4. HaiimuTe pa3HOCTb U MEPBBIN WieH apupMETHUECKOM TPOrpecCuu ( an), ecmm A7 =57, A5 =53.

5. Halizute cymMMy BcexX HaTypaJIbHBIX JBY3HAUHBIX YUCET,

KPaTHBIX TPEM.

KonTponbHas pabora Ne5
TTocneqoBaTenbHOCTE (bn) — TeoMeTpuIecKas mporpeccus. Harmure bo, ecnu bj=-24u q =0,5.

1. HaiiguTte cymMMy NEpBBIX IIECTH YIEHOB T€OMETPUUECKOM MPOrpeccuu (xn) TIEPBBI YIEH

KOTOpOM paBeH — 9, a 3HaMEeHaTeNb paBeH — 2.
2. Hailigute cyMMy IEpBBIX BOCBMU YJICHOB T€OMETPUUECKOU mporpeccuu: 36; - 18;9; ...

1

3. HaiiguTe neBITHIN WIEH TEOMETPHUICCKON MPOTPECCHHI ( bn, ), ecu b3= 3 ; bs=-9.

4. Mexnay unciaamu 6 u 486 BCTaBbTE TaKHE TPH YUCIIA, YTOOBI OHU BMECTE C JAHHBIMH YHCIIAMHU
00pazoBaIi TEOMETPUIECKYIO IIPOTPECCHIO.
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