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HOACHUTEJBHA 3AIINCKA

Anrebpa SBISIETCS OJHHUM W3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEr0 OOpa3oBaHMS: OHA
oOecrieunBaeT U3y4eHue APYrux JUCHUILUIMH, KaK €CTECTBEHHO-HAYYHOT 0, TaK U TYMaHUTapHOTO
[IUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TIPOJIOJIKEHUSI 00pa30BaHMsI U B TIOBCEHEBHOM KHU3HH.
PazButne y oOyuaromuxcsi Hay4YHBIX TMPEACTABICHUI O MPOUCXOXKACHUM M CYUIHOCTHU
anreOpanyecknx aOCTpaKIHid, Crocode OTpaKEHUS MaTeMaTU4YeCKOH HayKol SIBICHUU U
MPOLIECCOB B MPHPOJAE U OOIIECTBE, POJIM MATEeMAaTHUYECKOTO MOJEIHPOBAHUS B HAYYHOM
MIO3HAHWUU U B TNPAKTHKE CHOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS M KAYECTB
MBILUICHHSI, HEOOXOUMBIX ISl aJalTallid B COBPEMEHHOM IudpoBoM obmiecTBe. M3yuenue
anreOpbl 00ecTieynBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
JEICTBHUS U BBIBOJIbI, (OpMYIUpOBaTh yTBEpKAeHUS. OCcBOeHHE Kypca anredpsl oOecreunBaer
pa3BUTHE JIOTUYECKOTO MBILIUICHUS OOYyYaloUMXcsa: OHM HCHOJB3YIOT HEAYKTUBHBIE U
WHIYKTHBHBIE PACCYXACHUs, 0000IIEHNE M KOHKPETH3AIlUIO, a0CTparupoBaHWE W AHAIOTHIO.
OOyuenue anreOpe MpeAnoiaraeT 3HAYUTENbHBIM OOBEM CaAMOCTOSTENLHON JEATeIbHOCTU
oOyyaromuxcsi, MO3TOMY CaMOCTOSITENbHOE pEIIeHUEe 3ajad  sBISETCS  peanu3anuein
JESTENIbHOCTHOT'O MIPUHIINUIIA O0yUYEHUSI.

B crpykrype mnporpammel yueGHOro Kkypca «Auredpa» uisi OCHOBHOIO OOILEro
o0pa3oBaHUsl OCHOBHOE MECTO 3aHUMAIOT COJAep)KaTeIbHO-MeToaudeckue auHuu: «Yucina u
BBIUUCIICHUS, «AJTeOpandeckue BBIPAKCHUS», «YpaBHEHHS W HEPAaBEHCTBa», «DYHKIHM.
Kaxxnas U3 3THX copepkaTeabHO-METOJUYECKUX JIMHUI pa3BUBAETCS HA MPOTSIKEHUU TPEX JIET
U3yYEHHUs Kypca, B3aUMOJIEHCTBYsI C IpYTUMU €ro JIUHUSIMU. B Xozie u3yuenus yueOHOro Kypca
00y4arouMCcs TPUXOAUTCS JJOTHUYECKH PACCYKIaTh, UCIIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBsI3M ¢ 3TUM B nporpammy yueOHOro Kypca «Airedpay BKIIOUYEHbI HEKOTOPHIE OCHOBBI
JIOTUKHU, TPEJCTABICHHbIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTH4ecKoro oOpa3oBaHUSA U
CIOCOOCTBYIOIIME OBJIAJICHUIO OOYYaIOIMMHCS OCHOB YHHBEPCAJIBHOTO MAaTEMaTHYECKOTO
s3bika. ComepKaTeIbHOM U CTPYKTYPHOM OCOOEHHOCTHIO yueOHOTo Kypca «Anredpay sBisercs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxxanve JUHMM «YHWCIa M BBIYMCICHUS» CIY>)KUT OCHOBOW Il JaJdbHEHIIEro
U3yUYCHHs] MaTeMAaTHKH, CIIOCOOCTBYET Pa3BHTHIO Y OOYYarOMIMXCS JIOTMYECKOTO MBIIIICHHS,
(GbOpMUPOBAHUIO YMEHHSI IMOJIb30BATHCS ANTOPUTMAMU, a TaKkKe MPUOOPETEHUI0 MPAKTHUYECKHUX
HaBBIKOB, HEOOXOIMUMBIX JJISi MMOBCETHEBHOM XHM3HHU. Pa3sBUTHE MOHATHA O YHCIE Ha YpPOBHE
OCHOBHOTO 00111er0 00pa30BaHUs CBSI3aHO C PAlMOHAIBHBIMU M UPPALUOHAIBHBIMH YUCIIAMU,
dbopMHUpPOBaHUEM TIPEACTABICHUN O NEHCTBUTEILHOM 4YMCIIE. 3aBEpPIICHUE OCBOCHHUS YHCIOBOM
JUHUH OTHECEHO K CpeHEMY 0011eMy 00pa30BaHUIO.

CogxepxaHue JBYX aireOpandecKux JUHUH — «AnreOpanyecKkue BBIPAXKCHUS» U
«YpaBHEHUSI M  HEpPaBEHCTBa»  CHOCOOCTBYeT  (OPMHUPOBAHHUIO Yy  OOyYaromIMXcs
MaTeMaTHYECKOro ammapaTra, HEoOXOIUMOIO /IS peIIeHUs 3aJad MaTeMaTHKH, CMEXKHBIX
MPEeIMETOB U MPAKTHKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE ocHOBHOrO 00I11er0 00pazoBaHus
yueOHBI  MaTepuan TIPYHIUPYETCS  BOKPYT  PAallMOHAIbHBIX  BbIpaXeHWil. Anredpa
JEMOHCTPHUPYET 3HaUYEHUE MAaTEMAaTUKHU KaK SI3bIKa JJIsl TOCTPOEHUsI MaTEeMAaTHUYECKUX MOJENEH,
OTIMCAHMS MPOIECCOB M SBJICHUH peabHOro mupa. B 3amaun oOyueHus anredpe BXOAAT TaKKe
JalNbHEeWIee pa3BUTUE AaNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOJWMOTOo, B YaCTHOCTH, MJIs
OCBOEHHUSI Kypca HUH(POPMAaTUK{, M OBJaJECHUE HaBbIKaMHM JEAYKTUBHBIX PacCyXICHUM.
[TpeoOpazoBaHre CUMBOJIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaXKEHHsI, CIIOCOOHOCTEN K
MaTeMaTHYECKOMY TBOPUYECTBY.

Cogepxanne  (QyHKIMOHAIbHO-TpaQUUECKOM JIMHUM  HAIEJICHO Ha  [OJIy4eHHE
00yJarIUMHUCS 3HAHUN O PYHKIMSIX KaK BOKHEHIICH MaTeMaTHYECKONH MOJICIN JJIsi OIUCAHUS
U HCCJIEeNOBaHUSl pa3HOOOpa3HBIX MPOILECCOB M SIBICHHUI B mpupoje u obuiectBe. M3yuenue
Marepuaja CIIOCOOCTBYET pa3BUTHIO Yy OOYYaIOUIMXCS YMEHHUS WCIIONb30BaTh pPa3IMYHBIC
BBIpA3UTEIbHBIC CPENICTBA sI3bIKA MaTEMaTUKU — CIOBECHBIC, CHMBOJWYECKHE, rpaduueckue,



BHOCHUT BKJIaJl B ()OPMHPOBAHUE MPEICTABICHHUIA O PO MAaTEMAaTUKU B Pa3BUTHU IIMBUIM3AIMA
U KyJbTYPBI.

CornacHo ywebHOMYy IUIaHy B 7-9 Kilaccax u3ydaercs Y4eOHbIH Kypc «Aunredpay,
KOTOPBII BKIIOYAET CIEIYIOIINE OCHOBHBIC pa3felibl coAepXaHus: «Yucima M BBIYUCICHUS,
«ANredpanydecKue BHIPAKCHHS», «Y PABHCHHS U HEPABCHCTBAY, «DYHKIIMNY.

Ha u3yuyenne yuebHoro xypca «Anredpa» orBoautcs 306 wacos: B 7 kiacce — 102 vaca (3
yaca B Hejenmo), B 8 kimacce — 102 gaca (3 gaca B Heneno), B 9 kiacce — 102 ygaca (3 yaca B
HEJIEIIO).



COJEP)KAHUE OBYYEHUA
7 KUIIACC

Yuciia 1 BbIYHCICHUSA

JpoOu OOBIKHOBEHHBIE M JICCATUYHBIC, MEPEXOA OT OAHOH (QopMbI 3amucu Apodeit K
npyroi. IlonsATue panuoHanbHOrO 4YKCIIA, 3alMCh, CPABHEHUE, YIIOPAIOUYNBAHUE PALIMOHAIBHBIX
yncesl. Apudmernyeckue AEHCTBUS ¢ pallMOHAIbHBIMU YKciIaMu. PelieHne 3anau U3 peanbHOU
IPAaKTUKU Ha 4acTH, Ha APOOH.

CremneHp ¢ HaTypaJbHBIM IOKa3aTeleM: ONpeJelieHue, Npeodpa3oBaHue BBIPAXKEHUM Ha
OCHOBE OIpe/EICHHUs, 3aKich 00bIuX yncen. [IponeHTsl, 3anuch MPOLEHTOB B BUJIE APOOH U
IpoOu B BHJE MPOIEHTOB. TpHU OCHOBHBIC 33a[]a4ud HA MPOICHTHI, PEIICHHUE 3a/1a4 U3 PEaTbHOM
IIPAKTUKU.

[IpumeHenue Npu3HaKOB ACTUMOCTH, Pa3JI0KEHUE HA MHOYKUTENIN HATYPaJIbHbBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YUCIIE IpsAMasi U 0OpaTHas IPONOPLUOHAIBHOCTH.

Aaredpanyeckue BbIpasKeHHUSs

IlepeMeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKEHUSA C NEepeMEeHHOW. [lonmycTuMble 3HauYeHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCHUMOCTHM MEXIY BEJIMYMHAMH B BUAC (HOPMYIIBL
Boruucnenus no gopmynam. IIpeobpazoBanre OyKBEHHBIX BBIPaXKEHUH, TOKJECTBEHHO PABHbIE
BBIpQXXEHUS, TIpaBUiIa MIPeoOpa3oBaHMsl CYMM M IIPOM3BEJIEHUM, IPaBUJIa PACKPBITUS CKOOOK U
HPUBEACHUS MOJOOHBIX CJIaraeMbIX.

CBolicTBa CTENEHU C HATYPaJIbHBIM I10Ka3aTeIEM.

Opnowiensl U MHOrowieHsl. CteneHnb MHorowieHa. Cll0)KeHHE, BBIUUTAHUE, YMHOKEHUE
MHOrouaeHoB. DopMybl COKpAIIEHHOTO YMHOXEHUS: KBaApaT CyMMbl M KBaJpaT Pa3HOCTH.
®dopmysa pa3HOCTH KBaApaToB. Pa3noxkeHre MHOTOWIEHOB HA MHOYKHUTEIH.

YpaBHeHus U HepaBeHCTBA

VYpaBHeHUe, KOPEHb YpaBHEHUs, IIpaBUjIa IMpeoOpa3oBaHUs ypaBHEHMs, PaBHOCHIBHOCTh
YPaBHEHUH.

JIuneliHOe ypaBHEHHME C OJHOH IEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOIO YpaBHEHMS,
pelieHre JNHUHEWHBIX ypaBHeHuM. CocTaBieHHE YpaBHEHMH IO YCIIOBUIO 3aj1aud. PemieHue
TEKCTOBBIX 3aa4 C TIOMOILbIO YPABHEHUI.

JluneiiHOE ypaBHEHHE C JBYMs MEpPEMEHHBIMH U ero rpaduk. Cucrema IBYX JTHHEHHBIX
yYpaBHEHMH € JByMs IepeMeHHbIMH. PelieHue cucreM ypaBHEHHMH CIOCOOOM MOACTaHOBKH.
[Ipumeps! perieHns TEKCTOBBIX 3aayu ¢ IOMOIIbIO CUCTEM YpaBHEHUH.

DOyHKUUH

Koopaunara Toukm Ha npsmon. YuciaoBele NPOMEXKYTKH. PaccrosHue Mexay IByms
TOYKaMH KOOPJAUHATHON IPSIMOH.

[IpsmoyronbHas cuctema koopauHat, ocu Ox u Oy. AOcuucca U opauHaTa TOYKH HaA
KoopauHaTHOM miockocTu. IIpumeps! rpadukos, 3agaHHbIX (opmynamu. UteHue rpaduxos
peanmpHbIX 3aBUcHUMOCTeld. [lonstue ¢yaknun. I'padpux ¢yakuuu. CpoiicTBa (QyHKUUIL.
Jluneitnas Qynkuus, e€ rpapuk. ['paduk Gynkuuu y = [x|. I'paduueckoe penieHue TMHEHHBIX
YPAaBHEHUHN U CUCTEM JIMHEHNHBIX YPaBHEHUM.

8 KJIACC

Yuciia 1 BLIYMCICHUSA

KBanpatHslii kopeHb u3 uucna. Ilonstue 00 wuppanuoHanbHOM uyucie. JlecsaTuunble
NpUOJIMKEHUST HPPALMOHANBHBIX unces. CBoicTBa apupMEeTHYECKIX KBaJApPaTHBIX KOPHEH U UX
IpUMEHEHHE K NpeoOpa3oBaHUIO YMCIOBBIX BBIpAKEHUH M BbluucieHUsAM. [leiicTBUTENbHBIE
4HCIIa.

Crenens ¢ nenbpIM NokasaresieM U e€ cBoiicTsa. CTaHJapTHas 3alliCh YHCIIA.



Anredpanyeckne BbIPaKeHUSs

KBanpaTHbiii TpéxuiieH, pa3ioKeHue KBaJpaTHOTO TPEXUIEHA Ha MHOKUTEIH.

Anrebpanueckass apoO6b. OcHOBHOe CBOMCTBO aireOpanyeckoir apobu. CiioxxeHue,
BBIUYMTAHNE, YMHOKEHUE, JIeJICHHUEe airedpandeckux ApoOeil. PampoHanbHble BBIpaXECHUS M UX
npeoOpa3oBaHue.

YpaBHeHus 1 HepaBeHCTBA

KBanpatHoe ypaBHeHue, ¢opMyna KOpHeW KBajapaTHoro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHuM#, cBOIALIMXCA K JIMHEMHBIM W KBaapaTHeIM. [Ipocreiimne apoOHO-
palOHaIbHbIE YPABHEHUS.

I'padnueckas mHTEprIpeTanys ypaBHEHUH C ABYMs NEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YPaBHEHHH C JByMs IN€pEeMEHHbIMU. [IpuMmepbl pelieHus CUCTEM HEIMHEWHBIX YpaBHEHUH C
JBYMsI [IEPEMEHHBIMHU.

Penienune TekcTOBBIX 3a7jau AreOpandeckuM CroCOOOM.

YucnoBble HepaBeHCTBA W HMX CBoMcTBAa. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCunbHOCT HepaBeHCTB. JIuHEiiHbIE HepaBEeHCTBA C OAHOM IepeMeHHOW. Cucremsl
JIMHEHHBIX HEPABEHCTB C OJHOU ITIEPEMEHHOM.

DOyHKUUH

[onsarne ¢pynkumu. OOIaCTh ONpeneNeHus 1 MHOXKECTBO 3HaueHUH QyHKIuu. CrocoOs!
3aanusl QyHKIUIL.

I'padux ynkumu. Yrenwe coicTB PyHKiuu mo e€ rpaduky. [Ipumepsr rpadukon
(GYHKLHNH, OTpaXXaIOLINX PeabHbIE IPOLECCHI.

OyHKIIMY, ONUCHIBAIOIIME MPSIMYI0 U OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBHCUMOCTH, HX
rpadpuxu. Oynkuun y =x2, y =x3, y = \x, y=|x|. I'paduueckoe penieHne ypaBHEHU U CUCTEM
YPaBHEHUH.

9 KJIACC

Yucaa ¥ BEIYUCTIEHAS

PanmonanbHbIe yncia, UPpallMOHATIBHBIC YKCIIA, KOHCYHBIC M OCCKOHEYHBIC JCCSITHYHBIC
npoOu. MHOXKECTBO JEHCTBUTEIBHBIX YHCEN, JICHCTBUTEIBHBIC YHCIA KaK OCCKOHCYHBIC
JIecsITHUUHble  OpoOu. B3auMHO  OIHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXKECTBOM
JIEUCTBUTEIIbHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHEHHE IEHCTBUTEIBHBIX 4YHCEN, apu(PMETHUYCCKHUE NCUCTBUSA C JACHCTBUTEIHLHBIMH
YHCJIaMHU.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, IITUTEILHOCTD MIPOLIECCOB B OKPYKAIOIIEM MUDE.

[IpubnmkEéHHOE 3HAYCHWE BEIMYUHBI, TOYHOCTH NpHOMKkeHus. OKpyriieHHe YHCe.
[Ipuknka v OLEHKa pe3yIbTaTOB BEIYMCIICHUM.

YpaBHeHUs] M HEPABEHCTBA

JIuneiinoe ypaBHeHue. Penienue ypaBHEHUM, CBOAAIIUXCS K JTUHEUHBIM.

KBamparnoe ypaBHeHue. PemeHne ypaBHEHMH, CBOISIIMXCS K  KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. Ilpumepsl penieHusi ypaBHEHUW TpeTbed M 4YETBEPTOM CTENEHEH
pa310KEHUEM Ha MHOKUTENH.

Pemenne  npoOHO-pallMOHANBHBIX  YPaBHEHHIA. Pemenne  TEKCTOBBIX  3amad
anreOpandecKuM METOIOM.

VYpaBHeHHe ¢ OByMs MEpPEeMEHHbBIMU U ero rpaduk. Permnenuwe cucrem ABYX JTUHEHHBIX
YpaBHEHUN C JIBYMS NEPEMEHHbIMU. PelieHne CucTeM ABYX YpPaBHEHHH, OJHO M3 KOTOPBIX
JUHEWHoe, a Ipyroe — BTOpoi creneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH ¢
JIBYMsI IEPEMEHHBIMMU.

Pemrenne TeKCTOBBIX 3a71a4 alreOpanyecKuM CIIOCOOOM.

YucnoBble HEPaBEHCTBA U UX CBOMCTBA.



Pemienue JMHENHBIX HEPABEHCTB C OJHOW IIEpeMEHHOM. PerieHue cucreM JIMHEWHBIX
HEpaBEHCTB C OJHOW mepeMeHHO#. KBaapaTHele HepaBeHCTBa. |'paduueckas mHTEpHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMH.

DOyHKUUHA

KBanparuunas ¢ynkius, e€ rpapuk u cpoictBa. [lapabona, KOOpAMHATHI BEPUIMHBI
napaboIIbl, 0Cb CHMMETPHH MapadoIIbl.

['paduku pynkumit: y =kx, y=kx+b,y=k/x,y=x3,y= VX, y = |x| , ¥ BX cBOJiCTBa.

Yucii0Bble 0CJIE10BATEIBHOCTH U NIPOrPECCUH

[loHsiTHE YKMCITIOBOM MOCIEAOBATENBHOCTU. 3aJaHuE MOCIEI0BATEIIbHOCTH PEKYPPEHTHOM
dbopmyroit u GopmyIoi n-To WieHa.

Apudmernueckass u  reomerpuyeckas — mporpeccud.  Dopmynsl  n-ro  ujeHa
apu(METHIECKON U TE€OMETPUIECKON MPOTPECCHIA, CYMMBI TIEPBBIX /1 YICHOB.

N300paxeHne 4YIeHOB apuU(PMETHUECKON UM TeOMETPUYECKOW MPOTrpeccHii TOYKaMu Ha
KOOPJMHATHOM IJIOCKOCTHU. JINHENHBIN 1 AKCITOHEHIMATIbHBINA pOCT. CII0KHbIE IPOLEHTHI.



IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTpaMMBI ydeOHOro Kypca «Auredpay
XapaKTEePU3YIOTC:

1) naTpuOTHYECKOE BOCIIUTAHME:

NpOSIBJICHUEM HHTEpeca K NPOLUIOMY M HACTOSIIEMY POCCHIICKOM MAaTeMAaTHKH,
LEHHOCTHBIM OTHOLIEHWEM K JOCTHMKECHHSIM POCCHICKMX MAaTEMaTUKOB M POCCUHCKOMN
MaTE€MaTUYECKOW IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHKEHUN B APYTUX HAYKaX U MPUKIIATHBIX
chepax;

2) rpaskaIaHCKoOe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBINOJHEHUIO OOSI3aHHOCTEH TpakJIaHWHA W peau3allid €ro Ipas.,
IPEJCTAaBICHUEM O MaTEeMaTHYeCKUX OCHOBaX (YHKUMOHUPOBAHUS PA3IUYHBIX CTPYKTYp,
SIBIICHUH, MPOIIETyp TPaKIAHCKOTO oOIIecTBa (HampuMmep, BEIOOPHI, OMPOCKHI), TOTOBHOCTBIO K
00CYXXJIEHUIO ITHYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHXKEHUMN
HAyKH, 0OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3TUYECKUX MTPUHIIUIIOB B JAEATEIHLHOCTH YUEHOTO;

3) Tpy/AOBOE BOCIIMTAHME:

YCTAaHOBKOW Ha aKTHUBHOE YYacCTHE B PEHICHUH NPAKTUYCCKUX 3a/1a4 MaTEeMaTUYECKOU
HaIpaBJICHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMAaTHYECKOTO 00pa30BaHUs Ha MPOTSHKEHUU BCEH
JKU3HU JIJIS1 YCTICITHON MPOQECCHOHATBHON JICATeIFHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMCHHIM,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYAIbHOW TPACKTOPHUH OOpa30BaHUA U
YKU3HEHHBIX TUTAHOB C YIETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CIIOCOOHOCTBIO K SMOLMOHAIBHOMY M AICTETHYECKOMY BOCHPHUATHIO MaTEeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHU, PACCyK/ICHUH, YMEHUIO BUJETh MaTeMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 IO3HAHUS:

OpUEHTALIMECH B NIEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MpPEICTaBICHUM 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS 4YEJIOBEKa, NPHUPOABI M 0OIIecTBa, IOHUMAaHUEM
MaTEeMATHYECKONH HayKH Kak c(epbl UYelOBEUECKOH JeATeIbHOCTH, ITAaloOB €€ pa3BUTUSA U
3HAYUMOCTH JJIsl Pa3BUTHUS IUBUIIM3AIMH, OBJIAJICHUEM SI3bIKOM MAaTEMaTUKH U MaTeMaTU4YECKOM
KyJIbTypOl KaK CpEICTBOM IIO3HAHHWS MHUpPA, OBJAJCHUEM MPOCTEUIIMMHU HaBBIKAMU
HCCIIEIOBATENILCKON JIEATEIIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMHpoOBaHMEe  KYJbTYPbl  30POBbS W
3MOLMOHAIBHOIO 0JIATOIOJIYYHS:

FOTOBHOCTBIO MPUMEHATh MaTEMaTUYECKHE 3HAHHS B HWHTEpPECax CBOETO 370pPOBbA,
BEJICHUS 370pOBOTO 00pasa >ku3HHU (310pOBOE NMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUH U
OTIIbIXa, peryiisipHas (Qu3uveckas aKTHBHOCTH), COPMHUPOBAHHOCTHIO HaBBIKAa pediiexcuu,
MpU3HAHKEM CBOETO IIPaBa Ha OLIMOKY U TAKOTO K€ MpaBa JIPYroro 4eioBeKa;

7) 3K0JI0rMYecKoe BOCIIUTAHME:

OpHUCHTAIIMCH HAa MPUMEHEHHWE MaTEMaTUYECKMX 3HAHMM JUIS pelIeHUs 3ajad B 00JacTh
COXPAHHOCTH OKPYKAIOIICH cpeipl, TUIAHUPOBAHUS TOCTYIIKOB M OIICHKA HMX BO3MOXHBIX
MOCNEACTBUI ISl OKPYXKAIOILIEH cpeabl, OCO3HAHUEM TJI00ATbHOIO XapakTepa SKOJOTHYECKHX
npoOJIeM U MyTel UX PelIeHNUS;

8) ajanTanus K M3MEHAIUMCS YCJI0BUSM COUMATbHOM M IPUPOJAHOM Cpebl:

TOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHUSX HEOMPEIEIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4€pe3 NPAKTUYECKYIO JE€ATEIbHOCTh, B TOM YHCIIE YMEHUE YUYUTHCS y JAPYTUX
JIOJICH, MPUOOpPETaTh B COBMECTHOW JEATCIILHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHITUU U3
OIBITA JPYTHUX;



HEOOXOUMOCTHIO B JOPMUPOBAHUU HOBBIX 3HAHHI, B TOM uucie GOpMyITUpPOBaTh UICH,
HOHSTHS, TUIIOTE3bl 00 OOBEKTAX U SBJICHUSX, B TOM YHUCIIE PaHEE€ HEU3BECTHBIX, OCO3HABATh
neUIUTHl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CHUTYallMIO0, BOCIHPHUHMMATH CTPECCOBYIO
CUTYallMI0 KakK BBI3OB, TPEOYIOLIMH KOHTPMEp, KOPPEKTHPOBATh NMPUHUMAEMbIE DPELICHUS U
neicTBus, GopMyITUpOBaTH U OLIEHUBATh PUCKH U TIOCIEIACTBHSA, (POPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHbIE YHMBepcAJIbHbIE YUeOHbIe AeliCTBUS

ba3soBble Jiornyeckue aeiicTBUsA:

. BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEeMAaTHYECKUX OOBEKTOB,
MNOHSTHUN, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OMpEACNIeHUs TOHATHUH,
YCTaHABIIMBATh CYIIECTBCHHBI NpPH3HAK KIACCU(PUKAIUUA, OCHOBAaHUS Il 0000meHus u
CpPaBHEHUS, KPUTEPUU IPOBOJAUMOIO aHAIIN3A;

L4 BOCIIPHUHUMATD, (bOpMyJ'II/IpOBaTL n Hp606paBOBI>IBaTI> CYKACHUA: YTBCPAUTCIBHBIC U
OTPpHULATCIIbHBIC, CANHUYHBIC, YACTHBLIC U O6H_II/IG, YCJIOBHBIC;
L4 BBIABJEATD MATCMATHYCCKHUC 3aKOHOMCPHOCTH, B3aUMOCBA3HU U IIPOTUBOPCYUA B (1)aKTaX,

JTAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHUSAX, TMpeaiaratb KPUTCPUU IS BBISABICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUUIA;

o JIeJIaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX M HHAYKTHUBHBIX
YMO3aKJIFOYEHHM, YMO3aKJIFOUEHUH 110 aHAJIOTUH;
. pa3duparh JOKa3aTeNbCTBA MATEMATUYCCKUX YTBEPKACHUH (IPSAMbIE M OT MIPOTHBHOTO),

IPOBOAWTH  CAMOCTOSITEIFHO  HECIIOXKHBIE — JTOKa3aTeNbCTBA  MaTeMaTHYeCKUX  (DaKTOB,
BBICTpAauBaTh aPTryMEHTAIMIO, MPUBOJUTH TPUMEPhl H KOHTPHPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYKICHUS;

o BBIOMpaTh CHoco0 pemieHust y4eOHOHM 3amaunM (CpaBHUBAaTh HECKOJIbKO BapHaHTOB
pelieHus, BbIOMpaTh HawbOoJNee MOAXOMANIMH C Y4ETOM CaMOCTOSITCIIBHO —BBIJICIICHHBIX
KPUTEPHUEB).

ba3oBble ucciegoBare/bCKue 1eHCTBUS:

. WCIIONB30BaTh  BOMPOCHI ~ KaK  HMCCJIENOBATEIbCKHM  MHCTPYMEHT  IIO3HAHUS,
dbopMynupoBaTh BONPOCH], (UKCHUPYIOIIME MPOTUBOpPEUUE, MPOOIeMy, CaMOCTOSTEIBHO
yCTaHABIMBATh UCKOMOE M JJaHHOE, (POPMUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH CBOIO MO3UIIUIO,
MHEHHE;

o MPOBOANUTH IO CAMOCTOSITENIBHO COCTABIIEHHOMY IIJIaHY HECJOXHBIA OSKCIIEPUMEHT,
HEOOJIbIIIOE HCCIIEOBAaHUE 10 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro OOBEeKTa,
3aBUCHUMOCTEN 00BEKTOB MEXIy CO0O0I;

o CaMOCTOSTENbHO (OPMYITUPOBATH 0OOOIIEHUS U BBIBOJBI 10 PE3yIbTaTaM MPOBEAEHHOTO
HAOIIO/ICHUS], UCCIIeIOBAaHUS, OI[CHUBATh JOCTOBEPHOCTH MOJYYCHHBIX PE3YyJIbTaTOB, BHIBOJOB U
0000111eHMIT;

. MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIJIBUTATh MPEIOJIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBUSIX.

Padora ¢ undpopmaumeii:

. BBISIBJISTH HEJAOCTATOYHOCTh M U30BITOYHOCTh MH()OPMAIIUU, TAHHBIX, HEOOXOUMBIX JISI
pelleHus 3a1a4u;

o BBIOMpATh, AHAIU3UPOBATh, CHUCTEMATH3UPOBATH M HUHTEPIPETHPOBATH HHOOPMALIUIO
Pa3IUYHBIX BUJOB B (DOPM MPEICTABICHHUS;

. BEIOMpaTh (PopMy TpencTaBlieHUs WHPOPMAIIUU U WLTIOCTPHPOBATH PEIIaeMbIC 3aJIauH
CXeMaMH, AuarpaMMaMu, HHOM rpaduKoii U UX KOMOMHALIMSIMH,



. OLICHUBATh HAAE&XKHOCTh MHMOpPMAIMU MO KPUTEPUSAM, MPEAJIOKEHHBIM YUYUTEIEM WU
c(OpMYIMPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHuKkaTHBHBIE YHHBepcaibHbIe yueOHbIe 1eiCTBUSA:

o BOCIIPUHUMATh U (HOPMYJIUPOBATh CYXKIACHUS B COOTBETCTBUM C YCJIOBUSMHU M LEISIMHU
oOLIEeHMs, SICHO, TOYHO, TPAMOTHO BBIpAXKaThb CBOIO TOUKY 3PEHHUSI B YCTHBIX U NHCbMEHHBIX
TEKCTaxX, JaBaTb IIOSICHEHUS 10 XOAY pEUICHMs 3aJadd, KOMMEHTUPOBATb IOJY4YEHHBIN
pe3yibTar;

. B X0JIe OOCYX/ICHUS 3a[aBaTh BOIPOCHI IO CYHIECTBY OOCYXIaeMOW TEMBI, MPOOIIEMBI,
pelaeMoil 3a1auy, BBICKA3bIBATh WIECH, HALEJIECHHBIE HA IOMCK PELICHMs], CONOCTaBIISTh CBOU
CYXKJEHHS C CYXJIEHUSIMU JPYI'MX YYaCTHHUKOB AMajora, oOHapyuBaTh pa3iudue U CXOACTBO
HO3ULIUH, B KOPPEKTHOH Gopme (HOopMyIHpPOBATh PA3HOIIACHSL, CBOU BO3PAKEHHUS;

o IIPECTABIIATh PE3YJbTAaThl PELICHUS 3a7audd, SKCIEPUMEHTA, HCCIIEI0BaHUs, NPOEKTA,
CaMOCTOSITENIbHO  BBIOMpaTh (GopMarT BBICTYIUICHHS C Y4YETOM 3aJad  IpE3CHTAlUH U
0COOEHHOCTEH ay TUTOPUH;

L4 IMOHUMATh U UCIOJIB30BATh MMPCUMYIICCTBA KOMaH,HHOﬁ n HHI[HBHﬂyaHLHOﬁ pa6OTBI pu
pPeICHNN yT-I€6HbIX MAaTCMaTHYCCKUX 3aJa4,
L4 IIpUHUMATL LECJIb COBMECTHOM ACATCIIBHOCTH, INIAHUPOBATH OPraHU3aIlHuiO COBMECTHOM

paboThI, pacrpeessTh BUAbl paboT, JOrOBapHBaThHCS, 00CYKIaTh MPOIIECC U PE3YJIbTAT PabOTHI,
0000111aTh MHEHHUS HECKOJIBKUX JIIOEI;

. Y4acTBOBaTh B I'PYMIIOBBIX (hopMax paboThl (00CYKIeHMsI, OOMEH MHCHHUSIMH, MO3TOBBIC
HITYPMbI W JPYTHE€), BBIMOJHATH CBOI 4YacTh pabOThl U KOOPIMHHPOBATH CBOU JCHCTBHS C
JNPYTUMH 4JIeHAMH KOMAaHJbI, OIICHHBATh KAuyeCTBO CBOErO BKJIaJa B OOIIMH MPOIYKT I10
KpUTEPHUSIM, CHOPMYTHPOBAHHBIM yJACTHUKAMU B3aHMO/ICHCTBUSI.

PeryisiTHBHBbIe YyHMBepcaJibHble yueOHbIE AeiiCTBUS

Camoopranuszanms:

. CaMOCTOSITEIILHO COCTaBJIATh IIJIaH, AJTOPUTM pElICHHS 3amaud (KMIH €ro 4acTh),
BBIOUPATH CIIOCOO pEIICHUS ¢ YUETOM HMEIOIIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ YUETOM HOBOM MH(MOPMAITUH.
CaMOKOHTPOJIb, SMOIHOHAJIbHbII HHTEJJIEKT:

. BIIaJIETh COco0aMu CaMOIMPOBEPKU, CAMOKOHTPOJIS MpOoIecca W pe3ylibTaTa perIeHUs
MaTeMaTHUYCCKOM 3a7auM;
° NPEIBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPU PELICHUM 3aJ1a4d, BHOCHTH

KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, HAWJICHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

J OLICHUBATHh COOTBETCTBUE pE3yJIbTaTa JEATEIBHOCTH IOCTABICHHOW LENH U YCIOBHUSM,
OOBSACHATH MPUYMHBI JOCTHXKCHUS WIIM HEJIOCTIDKEHHUS 1IENTU, HaXOAUTh OIINOKY, 1aBaTh OLCHKY
nproOpEeTEHHOMY OTIBITY.

IHNPEAMETHBIE PE3YJIbTATbHI

K xonHmy oOyuenuss B 7 Kjacce oOydaromuiicsi MOJIYYUT CIEAYIOIIME IPEIMETHBIE
pe3yJbTaThI:

Yuciia 1 BHIYHCICHUSA

BbimonHATh, coyeras yCTHble M NHCbMEHHbIE NPUEMBI, apu(MeTHdecKue IercTBUs C
panuoOHaJIbHBIMHW YU CJIaAMH.

HaxoauTe 3HaueHWs YHMCIOBBIX BBIPAKEHUH, NPUMEHATh Pa3sHOOOpa3HbIE CIOCOOBI U
npuéMbl  BBIYUCICHHS 3HAYEHWH APOOHBIX BBIPAKCHHH, COACPKAIIMX OOBIKHOBEHHBIC U
JIeCATUYHbIE JpoOu.



[Tepexoaute OT OfHOM (hOpMBI 3amMCU YHCcen K JIpyroil (mpeoOpa3oBbIBaTh JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIOPSA0YMBATh PALIMOHAIBHBIE YUCIIA.

OxpyrsTh unca.

BBINOMHATE NPUKUAKY M OLEHKY pe3yJbTaTa BBIYMCICHUMN, OLEHKY 3HAYEHUN YHCIIOBBIX
BBIPaXCHUI. BBINOIHATE NEHCTBUS CO CTENEHAMU C HATYPAJIbHBIMU NTOKA3aTEISIMH.

[IpuMeHATs NpU3HAKK JETUMOCTH, PA3JIOKEHUE HA MHOKUATEIN HATYypaIbHbIX YUCEL.

Pemate npakTHKO-OPHMEHTUPOBAHHBIE 3aJauM, CBS3aHHBIE C OTHOLICHMEM BEJIMYMH,
IIPONOPLUOHAIBHOCTBIO BEJIUYMH, IPOLIEHTAMH, MHTEPIIPETUPOBATH PE3YJIBTATHI PELICHUS 3a/1a4
C y4éTOM OrpaHUYEHHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMaTPUBAEMbIX OOBEKTOB.

Auaredpanyeckue BbIpasKeHHUSs

Hcnonb3oBaTh ayireOpanyeckyo TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipolecce
OCBOCHHS y4eOHOTO MaTepHaia.

Haxoaute 3HaueHust OyKBEHHbIX BbIPaKEHUI MPH 33 JaHHBIX 3HAYEHUSAX IEPEMEHHBIX.

BoinonHsATe peobpazoBaHus LENOro BbIPaXKEHUs] B MHOTOUWIEH MPUBEACHUEM IOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE yMHOKEHHME OJHOYIEHA HAa MHOTOWIEH M MHOIOYIEHAa HAa MHOTOYIEH,
IPUMEHATH (POPMYJIbl KBaJpaTa CyMMbI M KBaJpaTa pa3HOCTH.

OcyecTBIATh Pa3ioKEHUE MHOTOWIEHOB Ha MHOXKMTEIU C MOMOUIbIO BBIHECEHHS 3a
CKOOKM OOLIero MHOKHUTENS, TPYNIMPOBKH ClaraéMbIX, IPUMEHEHHUS (OpMyJ COKpAIEHHOIO
YMHOXEHHUS.

[IpumensaTs mnpeoOpa3oBaHMs MHOTOWICHOB JJIsi pPELICHHUS pa3IMyHbIX 3a7ad W3
MaTE€MaTHKH, CMEKHBIX IIPEIMETOB, U3 PEaIbHON MPAKTUKH.

Hcnonb30BaTh CBOICTBA CTeNEHEl ¢ HaTypalbHBIMM MOKa3aTeIIMH Ul IpeoOpa3oBaHUs
BBIPAKECHU.

YpaBHeHUs] M HEPABEHCTBA

Pemats nuHElHbIE ypaBHEHUS C OJHOW IEPEMEHHOM, NPUMEHss IpaBWiIa MEPEexXoaa OT
UCXOAHOIO YpPaBHEHHUS K PaBHOCWIBHOMY eMy. [IpoBepsATbh, SBISETCS U YUCIO KOPHEM
YpaBHEHUS.

[TpuMmeHsTH rpaduyeckre METO/Ibl TP PELICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupaTs mpuMepsI ap Yucell, SIBISIONUXCS PEIICHUEM JIMHEHHOTO YPaBHEHUS C ABYMS
IIEPEMEHHBIMH.

Ctpouth B KOOPAWHATHOH IIOCKOCTH TpauK JUHEHWHOTO YypaBHEHHS C JBYMS
IIEPEMEHHBIMHU, TOJIb3YyACh I'PpaQUKOM, IPUBOIUTH IPUMEPHI PELICHUS YPABHEHUS.

Pemate cuctemsl ByX JIMHEHMHBIX YpaBHEHUH C JBYMs I[EPEMEHHBIMH, B TOM YHCIIE
rpauYECKH.

CocraBnaTh U pemiaTh JUHEMHOE ypaBHEHUE WJIM CUCTEMY JIMHEHHBIX YpaBHEHHUI MO
YCIOBUIO 33Jla4M, HWHTEPIPETUPOBaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJayd IIOJy4YEHHBIN
pe3ynbTar.

DOyHKUUH

MN3o0OpaxaTh Ha KOOPAWHATHOM TMPSMOW TOUYKH, COOTBETCTBYIOIIME 3aJIaHHBIM
KOOpAMHATAaM, JIy4Hd, OTpPE3KH, MWHTEpBaJIbl, 3alMChIBaTh YHUCIOBBIE IIPOMEXYTKH Ha
aNreOpanvdecKoM s3bIKE.

OrmedaTs B KOOPAMHATHOM IIJIOCKOCTM TOYKM IO 33JaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku TuHeHHbIX pyHKuuid. Ctpouts rpaduk GyHKIuM y = [X|.

OnwuceiBaTh C MOMOIIBIO (YHKIMH M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIMYMHAMU:
CKOpOCTb, BpEMsl, pacCTOSIHUE, 1I€HAa, KOJIMYECTBO, CTOMMOCTb, IPOM3BOIUTEIIBHOCTD, BpEM,
00bEM paboTHI.

Haxoaute 3HaueHune GyHKIMH 10 3HAYCHUIO €€ apryMeHTa.



[Tonnmate rpaduyeckuil cnoco0 MpeCcTaBleHUs U aHainu3a MHGOpMAIUU, U3BIEKATh U
UHTEPIPETHPOBATh HH(POPMAIIHIO U3 TPAPUKOB peaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xonmy oOyuenus B 8 kijacce 0OydarOIIMiiCA TMONYYHUT CIEAYIOLIUE IpEeIMETHBIC
pe3yJIbTaThl:

Yucsia v BbIYUCICHUSA

Hcnons3oBaTh HavalbHBIE MPEICTABICHUS O MHOXKECTBE JICHCTBUTEIBHBIX YHMCEN s
CpPaBHEHHMsSI, OKPYTJICHUS M BBIYHCICHUHN, HM300pa)kaTh NEHCTBUTENbHBIC YMCIA TOYKAMHM Ha
KOOPJHMHATHOU IIPSIMOM.

[TpumensTh TOHATHE apU(METUUYECKOTO KBAIPATHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
KOPHH, UCTIOJNB3YS TIPU HEOOXOJUMOCTH KaJIbKYIISATOP, BHIMOIHATH MPeoOpa3oBaHus BRIPAKCHUH,
coJleprKalIiX KBaJIpaTHbIE KOPHU, UCTIOJIb3Ys CBOWCTBA KOPHEH.

Hcnonp3oBarth 3amucu OOJBIIMX W MajbIX YHCEJ C MOMOIIBIO JECATHUYHBIX JpoOel u
creneHei yucia 10.

AuiredpanyecKue BbIpasKeHUs

[IpuMeHsTh TOHSATHE CTEHEHH C IENbIM IOKa3aTelieM, BBIMOJHATh IPeoOpa3oBaHus
BBIPAXEHUI, COIEPIKAILUX CTENEHH C LIEIbIM IIOKA3aTEJIEM.

BoInonHATh TOXIECTBEHHBIE MPEOOpa3OBaHUs PALMOHAIBHBIX BBIPAKEHHM Ha OCHOBE
MpaBuJI ICUCTBUI HAJ MHOTOUJICHAMU U aIre0OpandecKuMU JTPOOsSMH.

PacknagpiBaTh KBapaTHBINA TPEXUIECH HA MHOXKHUTEIIH.

[IpumensaTh MpeoOpa3oBaHUs BEIPAKCHUH IS pEIICHUS PA3JIMYHBIX 33729 U3 MaTEMaTHKH,
CMEXHBIX [IPEIMETOB, U3 peaTbHOU MPAKTUKH.

YpaBHeHusI U HEPABEHCTBA

Pemats nuHeiiHble, KBapaTHbIE YPaBHEHUS U PAllMOHATbHBIE YPaBHEHUS, CBOSAIIMECA K
HUM, CUCTEMBI JIByX YPAaBHEHHH C IByMs IEPEMEHHBIMHU.

[TpoBoauTH mpOCTEiilINe UCCIEeOBaHNS YPABHEHUN M CUCTEM YPaBHEHHI, B TOM YHCIIE C
NpUMEHEHHEeM TpadUuecKuX NpeAcTaBlIeHU (yCTaHABIMBaTh, HUMEET JM YypaBHEHUE WIIU
CUCTEMa YpaBHEHMI pEIlIeHUsl, €CITU UMEET, TO CKOJIBbKO, U IIpoYee).

[lepexoautb OT cioBecHOW (QOPMYIUPOBKH 3amaudl K €€ anreOpamyeckoid MOAETH C
MOMOIIbIO COCTABIICHUS YpPaBHEHHs] WJIM CHUCTEMBbl YpaBHEHUH, WHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4yl MOJYyYCHHBIN pe3yibTar.

[TpuMeHsTh CBOMCTBA YHCIOBBIX HEPABEHCTB VISl CPABHEHHUS, OIICHKH, PEIlIaTh JTUHEIHbIC
HEPAaBEHCTBA C OJIHOM NEpPEMEHHOM U HUX CHUCTEMbI, JaBaThb I'paUUECKyI0 HIUIFOCTPALUIO
MHO>KECTBa PEUICHHI HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUH

[lonnmath #  HCHONB30BaTh (YHKIMOHANBHBIE TOHATUS U SI3BIK  (TEPMUHBI,
CUMBOJINYECKHE OOO03HAUYEHHUS), OINPEAENATh 3HAYCHUE (PYHKIUM [0 3HAYEHUIO apryMeHTa,
OTIpeIeNsATh CBOMCTBA (pyHKIIMU 110 €€ TpaduKy.

Ctpouts rpaduky dJeMEHTapHbBIX (GYHKINUN BUIA:

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

K xonmy oOyueHus B 9 kiacce oOydaromIMiics TMONMYYHUT CIEAYIOLIUE IpEeIMETHBIC
pe3yJIbTaThl:

Yucsia v BbIYUCICHUSA

CpaBHHUBATH U YIOPSA0YMBATH PALlMOHAIBHBIC U UPPAITIOHATIBHBIC YHCIIA.

Boinonusate apudmernueckue IEHCTBUS C PAllMOHANIBHBIMU YHCIAMHU, COYETasl YCTHBIE U
MMCbMEHHBIC TTPUEMBI, BBITIOTHATH BEIUUCICHUS C UPPALIMOHAIEHBIMU YHCIIAMH.

HaxonuTh 3HaueHUs CTENEHEeH ¢ IEIbIMHU MOKa3aTeIs MU M KOPHEH, BHIYUCIISATh 3HAYCHUS
YUCJIOBBIX BBIPAXKEHUU.

OkpyrisTh JAEWCTBUTENbHBIC YHCIA, BBIMOIHATH MPUKHIKY pe3ylbTaTa BbIUMCICHHIA,
OIICHKY YHMCJIOBBIX BBIPOXKCHUH.

YpaBHeHUs] M HEPABEHCTBA



Pemate nuHENWHBIE M KBaJpaTHbIE YPAaBHEHMs, YPaBHEHHUsS, CBOJIAIIMECS K HUM,
npocTeiiye ApoOHO-pallMOHATIbHbBIE YPABHEHUS.

Pematp cuctemsl IByX JMHEHWHBIX YPaBHEHHH C IByMs IEPEMEHHBIMU M CHUCTEMBI JIBYX
YpaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE ABJISAETCS JIMHEUHBIM.

Pemate TekcToBble 3ajauM  anreOpandeckMM CHOcoOOM C IOMOUIbIO COCTaBJICHHUS
YPaBHEHHUS WM CUCTEMBI IBYX YPABHEHUH C IByMsI IEPEMEHHBIMH.

ITpoBoauTH pOCTEMIINE UCCIENOBAHNS YPABHEHUN U CUCTEM YPABHEHMI, B TOM YHCIE C
IPUMEHEHHEM TIpadUuecKux IMpeacTaBiIeHU (ycTaHaBiIMBaTh, MMEET JIM YpaBHEHHE WIIU
cucTeMa ypaBHEHUI pelleH s, €ClId UMEET, TO CKOJIBKO, U IIpoyee).

Pemate JsMHEWHBIE HEpPaBEHCTBA, KBAJpaTHBIE HEPABEHCTBA, H300paXkaTb pEIICHHE
HEPABEHCTB HA YUCJIOBOM IIPSIMOM, 3aIIMCBIBATH PELLIEHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucTremMbl JMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOLINE
KBaJ[paTHOE HEPABEHCTBO, M300pa’kaTh pELICHHE CHUCTEMbl HEPAaBEHCTB HA YMCIIOBOH MPSMOM,
3aMMchIBaTh PELIEHUE C IOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEILICHUN PA3JIMYHBIX 3a1ad.

DyHKUUH

Pacnio3HaBaTh pyHKIMHU U3y4EeHHBIX BUI0B. [IoKa3pIBaTh cCXeMaTUYECKH PacIiOIOKEHUE Ha
KOOPJMHATHOH TUIOCKOCTH IpaduKoB QYHKIMMA BUAa: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
¢, y =x3, y =X, y = |x|, B 3aBUCHMOCTH OT 3HauYeHHi1 KOIDDUIHEHTOB, OMUCHIBATH CBOHCTBA
(GyHKIMIA.

Crpouth U M300pakaTh CXEMATUYECKU TpaUKH KBaJIpaTUYHBIX (QYHKLUH, ONUCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIIMHA MO UX TpauKam.

Pacno3naBate  kBazpaTuyHyro (QyHKUMIO 10  (opMmyne, NPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHOMN )KU3HU, (PU3UKU, TEOMETPUU.

YucioBbIe MOCTEI0BATEILHOCTH H IPOrPeCcCUH

Pacno3naBate apu(METHUECKYI0O M T€OMETPUUYECKYIO IMPOTPECCHU MPH Pa3HBIX CIOCO0ax
3a/laHusl.

BBIMONHATE BBIYHCICHHUS C HCIIOJIB30BAaHHEM (OPMYJI N-r0 WieHa apu(pMeTH4ecKoil u
TFEOMETPUYECKOM IPOTPECCH, CyMMBI IIEPBBIX N YJICHOB.

N306paxaTh 4ieHbl IOCIEA0BATENbHOCTH TOUKAMU Ha KOOPIMHATHON TJIOCKOCTH.

Pematp 3amaun, cBA3aHHBIE C YMCIIOBBIMM IIOCJIEN0BATEIBHOCTAMY, B TOM YMCIE 33a4H
U3 PEANbHOM XKU3HU (C HCIIOIB30BAaHUEM KaIbKYISATOPA, IH(PPOBBIX TEXHOJIOTHIA).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

KounuecTBo yacoB DJIEeKTPOHHbBIE
Ne i/ HaumeHoBaHue pa3iesioB U TeM (undposBbie)
) NMporpamMMbl Bcero Kontpoabupt | - Tlpakrueck o0pa3oBaTejibHbIE
e pabdoThI e padoThbl pecypebi
1 Uucna u BeruncieHns. PanmonanpHbIe 25 1 bubmuoreka [JOK
qyucia https://m.edsoo.ru/7f415b90
2 AnreGpanueckue BbIpaXeHUs 27 1 Eggglf/(;;zliiiiorlsﬁ £415b90
3 AnreOpandeckue BoIpaKCHUS 27 1 Egg;lf/ﬁzligooin £415b90
bubnuorexa [JOK
4 ¥ PaBHEHIS H HEPABEHCTBa 20 : btipesim edspo /76415890
bubmmoreka [JOK
5 Koopaunats! u rpaduku. OyHKIMN 24 1 https://m.e dsgo.ru 17£415590
bubnuorexa [JOK
6 HoTopenne n obodmenne 6 : https://m.edsoo.ru/7415b90
bubmuoreka [JOK
/ [osropenme 1 06odmenue 6 ! https://m.edsoo.ru/7f415b90
bubnuoreka [JOK
8 HosTopenne n obodmenne 6 : https://m.edsoo.ru/7415b90
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8 KVIACC

KosnuecTBo yacoB DJIeKTPOHHBIE
Ne /i HanmeHoBaHMe pa3/ie/ioB U TeM K 0 (uudpossbie)
) NMpOrpamMMbl Bcero OH;pO‘m’ HEel p agT“quKH o0pa3oBaTejbHbIe
e padoThblI € padoThl
pecypcsbl

1 Uucna u Beruncnenus. KpagparHaeie KOpHH 15 Eggglf/(;;zliiiiorlsﬁ £417afR

) Uucna u Beruncienus. CTENeHb ¢ 1eTbIM 7 bubmuorexa [JOK
MoKazarenem https://m.edsoo.ru/7f417af8

3 AnreOpanyecKkue BhIpaKCHUSI. 5 1 bubnunoreka [JOK
KBanpaTHbiil TpéxuiieH https://m.edsoo.ru/7f417af8

4 Anrebpanyeckue BhIpaKEHUSI. 15 1 bubmmoreka [JOK
Anrebpanyeckas 1poOb https://m.edsoo.ru/7f417af8

5 VYpaBHeHnus u HepaBeHcTBa. KBajpaTHbie 15 1 bubnmnorexka [JOK
YpaBHEHUSI https://m.edsoo.ru/7f417af8

6 VYpaBuenus u HepaBeHCcTBa. CHCTEMBI 13 bubmmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
7 VYpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa 12 1 Eggglf/(;;zliiiiorlsﬁ £417af3
8 @OyHkuuu. OCHOBHBIE TOHATHUS 5 Egg;lf/ﬁzligooin f417af3

bubnunoreka [JOK
? Oynximu. Hucnosrie pymam ? httos://m.edscLi).ru/ 71417af8
10 [ToBTOpEeHME M 0000IIEHNE 6 1 Egg;lf/ﬁzligooin f417afR
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9 KVIACC

KosnuecTBo yacoB DJIeKTPOHHBIE
Ne /i HanMeHoBaHMe pa3iesioB U TeM K 0 (uu¢possbie)
} nporpaMMbI Beero OHT])60JII>H PaK;““eCK o0pa3zoBaTe/bHbIE
ble padoThI ue padoTsl pecypes
1 Uucna u BerunciieHus. JleiicTBUTENbHEIC 9 bubnuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnmoreka [JOK
OJIHOW TIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 14 1 bubnunoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bubnuorexa [JOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.edsoo.rw/7f419d08
bubnuorexa [JOK
. OyHruH 16 ! https://m.edsoo.ru/7f419d08
bubnnorexa [JOK
6 YucnoBbIe OCIEN0BATEILHOCTU 15 1 https://m.edsoo.rw/7f419d08
7 [ToBTOpEHME, 0000IICHUE, CUCTEMATU3AIIHS 13 1 bubnuorexa [JOK
3HaHUH https://m.edsoo.ru/7f419d08
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOIO
MMPOIIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

* Anrebpa, 7 kimacc/ Makaperaes FO.H., Munmiok H.I'., HemkoB K.U. u npyrue,
AxnonepHoe o0mectBo «M3natensctBo «IIpocBenienne
* Anrebpa, 8 kimacc/ Makaperae FO.H., Munmiok H.I'., HemikoB K.U. u npyrue,
AxnonepHoe o0mectBo «M3natensctBo «IIpocBenienne
» Anrebpa, 9 kimacc/ Makapsraes FO.H., Munmgiok H.I'., HemikoB K.W. u apyrue; moxn
penakmueit TenskoBckoro C.A., AkimonepHoe obmectBo «M3narensctBo «IIpocenienne»

METOANUYECKHUE MATEPUAJIBI U1 YYUTEJIA

Martematuka. AnreOpa: 7-9-e kiacchl: 6a30BbIi YPOBEHb: METOAMYECKOE MTOcoOue K
peaMeTHOM TuHUY yueOHUKOB 1o anredpe F0. H. Makapsruesa, H. I'. Munmiok, K. 1.
HemkoBa u np./ — 2-e u3a., crep. — Mocksa: I[Ipocsemenue, 2023
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