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HHOACHUTEJBbHASA 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecrieunBaeT U3y4eHHe IPYrux JTUCHUILIMH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TYMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJIOIHKEHUSI 00pa30BaHUs U B MOBCETHEBHON JKHU3HU.
PazBute y oOyuaromuxcs Hay4YHBIX [PEJICTaBICHUM O TMPOUCXOXKIECHUU U CYIIHOCTH
anreOpanyeckux aOCTpakIHid, crocode OTpaKEHUS MaTeMaTHYeCKOW HayKoW SBJICHUH U
IPOLIECCOB B MpHUpOJe U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJICTHPOBAHUS B HAay4YHOM
NO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAYECTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl aJanTaluyd B COBpeMEHHOM IudpoBoM oOmiectBe. M3yueHue
anreOpbl 00ecrieunBaeT pa3BUTHE YMEHHS HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOU
JeMCTBUSL U BBIBOJBI, (POPMYIHPOBATH yTBEepKAeHHUI. OCBOCHHE Kypca aireOpbl o0ecriednBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOY4YaloluXcs: OHM HCHOJB3YIOT JCNYKTUBHBIE U
UHIYKTHBHBIE PACCYXACHUs, 0000IMIeHNE M KOHKPETH3aIUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenne anreOpe mpeanonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSITENBHON NeATeIbHOCTH
0o0yJaromuxcsi, IMOJTOMY CaMOCTOSTEIbHOE pEIICHHWEe 3a7ad  SBISIETCS — peanu3anueit
JESTEIbHOCTHOTO MIPUHIIUIIA O0yUEHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «Andredpa» sl OCHOBHOTO OOIIEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHUMAIOT COJAEp)KaTeIbHO-MeToAWYecKkue IuHuM: «Yucna u
BBIUUCIICHUS», «AJNreOpandecKkue BBIPAKEHUS», «YPaBHEHHS M HEPaBEHCTBa», «DyHKIHIY.
Kaxxgas u3 3TUX coaepKaTeIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIeT
U3y4eHHs Kypca, B3aUMOJICHCTBYS C IPYTMMHU €To JIMHUSMH. B Xo1e n3ydeHus: yueOHOTO Kypca
00y4JaroIuMCsl TPUXOAUTCS JOTHUYECKH PACCYkAaTh, UCIOIBb30BATh TEOPETUKO-MHOKECTBEHHBIN
S3BIK. B CBSI3M ¢ 3THM B mporpaMmy y4eOHOTO Kypca «Airedpay BKIIOYSHBI HEKOTOPHIE OCHOBBI
JIOTUKU, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3fellax MaTeMaTH4ecKoro oOpa3oBaHUs U
CIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIOUIMMHCS OCHOB YHHBEPCAJIHHOTO MAaTEeMaTHYECKOTO
a3bika. CoziepKaTesIbHOM U CTPYKTYpHOH OCOOCHHOCTBIO YyUe€OHOTO Kypca «Anredpa» sBiIseTcs
€r0 MHTETPUPOBAHHBINA XapaKkTep.

Conepxanne nuHMM «YMcaa M BBIUUCIEHUS» CIYKUT OCHOBOM JUIsl JlaibHEHIEro
U3yYeHHs] MaTeMAaTHKH, CIIOCOOCTBYET Pa3BHTHIO Y OOYYarOIIUXCS JIOTUYECKOTO MBIIIICHUS,
(OpMHPOBAHHIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TAaKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJWMBIX ISl TTOBCEJHEBHOHN >KM3HHU. Pa3BUTHE MOHATHA O YHCIE Ha YpPOBHE
OCHOBHOT'O 00I[ero 0oO0pa3oBaHUsl CBSI3aHO C PAllMOHAIBHBIMU U UPPALMOHATIBHBIMH YHCIAMH,
(GbopMHUpPOBaHUEM TIPEACTABICHUIN O NEHCTBUTEIHHOM 4HMCie. 3aBEPIICHHUE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepkanue JBYX aireOpamdeckux JHHHUN — «AJreOpandyeckue BBIPAXKEHUS» U
«YpaBHEHUSI W HEPABEHCTBA»  CIIOCOOCTBYeT  (OPMHPOBAHWIO Yy  OOydaromIHMXcs
MaTeMaTHYeCKOro ammnapaTra, HEOOXOIUMOIo js pelleHHs 3aJad MaTeMaTHKH, CMEKHBIX
NPEMETOB U MPAKTHUKO-OPUEHTHPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 00IIero oopa3zoBaHus
yuyeOHbI  MaTepuang TIpyNIUpyeTcs BOKPYr  palMOHAIbHBIX  BbIpakeHUH.  Aunrebpa
JIEMOHCTPHUPYET 3HAYEHUE MAaTEeMAaTHKH KaK SI3bIKa JUTS MOCTPOSHHSI MAaTEMAaTHIECKUX MOJICTICH,
OTKCAHMs MPOLECCOB U SIBIICHUM peanbHOro Mupa. B 3amaun oOyueHus aaredpe BXOIAT Takxke
JanpHEHIee pa3BUTHE aJTOPUTMHUYECKOTO MBIIIICHHS, HEOOXOIMMOTO, B YacTHOCTH, IS
OCBOCHMS Kypca HWH(GOPMATUKH, M OBJIQJCHUE HABBIKAMU JIEAYKTUBHBIX PaCCYKICHUM.
[IpeoOpa3zoBanre CUMBOIBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUsI, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxkanrie  GyHKIMOHATBHO-TpAQUUECKOW  JMHWM  HAIEJIEHO Ha  TOJIyYCHHUE
00yJaromuMucs 3HaHUuM 0 QYyHKIMIX KaK BakHEHIIEH MaTeMaTH4eCcKOM MOJIeNN sl OMHMCaHUsS



U HCCIICZIOBAaHUS Pa3HOOOPA3HBIX IMPOLIECCOB M SIBICHUI B mpupone u odmiectBe. M3ydeHue
MaTepHuaga CIIOCOOCTBYET Ppa3BUTHIO y OOYYalOLIMXCS YMEHHUS MCIIONIb30BaTh pa3IMuHbIE
BBIpa3UTEIbHBIE CPEJICTBA SI3bIKAa MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (JOPMHUPOBAHUE IIPEICTABICHUNA O POJIM MaTEMaTHKU B Pa3BUTUU LIUBUIM3ALUU
U KYJBTYpBI.

CormacHo yudeOHOMY IUIaHy B 7-9 Kjaccax H3y4yaeTcss ydeOHBIM Kypc «Auredpay,
KOTOpBIM BKJIIOUAET CJIEAYIOLIME OCHOBHBIE pa3lenbl coiepxkaHus: «Huciaa U BBIUUCICHUSY,
«AnredbpanyecKue BBIPAKEHUs», «Y paBHEHUS U HEPABEHCTBAY, «DYHKLUN.

Ha u3yuenne yuebnoro xypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hejuenm), B 8 kimacce — 102 gaca (3 vaca B Hemeno), B 9 kimacce — 102 vaca (3 yaca B
HEJIETIIO).

COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Yuciia 1 BBIYMCICHUSA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (GopMbl 3amucu Apodeilt K
apyroi. IloHsATHEe panMoOHaIbHOIO YKCIIA, 3alMCh, CPABHEHHE, YIIOPAJIOUYNBAHNE PALIMOHAIBHBIX
yrcen. ApudmMerndeckue NEHCTBHS ¢ pallMOHAIBHBIMH YHCIaMH. PemieHue 3amad u3 peaabHOR
NPAaKTUKU Ha 4acTH, Ha ApoOHu.

CremneHb ¢ HaTypaJbHBIM IOKa3aTeJIeM: ONpEIesIeHHEe, IPeoOpa3oBaHuEe BhIpAXKEHUI Ha
OCHOBE OIpe/EIeHH s, 3aiCh 00IbIUX Yncen. [IponenTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
IpoOu B BHJIE NPOIEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOIICHTHI, PEUICHUE 3aJad U3 pealbHOU
IIPAKTUKU.

[TpyMeHeHre TPU3HAKOB JIEIMMOCTH, Pa3I0KEHNE HA MHOKUTEIN HATYpaJIbHBIX YHCE].

PeasibHble 3aBUCMMOCTH, B TOM YHUCIIE NIpsiMast U 0OpaTHas MPOIOPLHOHAILHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. [lomycTumble 3Ha4YeHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCMMOCTH MEXAY BeIMYMHAMH B BHIE (OPMYIIHI.
Beruucnenus no gopmynam. IIpeodpasoBanue OyKBEHHBIX BbIPaXKEHUH, TOXKIECTBEHHO paBHbIE
BBIpaXEHUSI, TIpaBUJIa MIPeoOpa3oBaHUs CyMM U MPOM3BEJEHUI, MpaBUiia PaCKPbITUS CKOOOK U
NpPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM ITOKa3aTeIeM.

OpnnHowieHbl 1 MHOrowieHbl. CteneHb MHOrousnaeHa. Cllo)KeHHEe, BBIUUTAHUE, YMHOXKEHUE
MHOTouJIeHOB. DOpMynbl COKpaIIEHHOTO YMHOKEHUS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHusI U HepaBEeHCTBA

VYpaBHeHUe, KOPEHb yYpaBHEHHUs, MIpaBUiIa NMpeoOpa3oBaHUsl YPAaBHEHMs, paBHOCHIIBHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHHUH MO YCIOBUIO 3agaud. PemieHue
TEKCTOBBIX 3aJ]a4 C TIOMOILBIO YPABHEHUH.

JluneitHOe ypaBHEHHE C ABYMs IEpEMEHHBIMH U ero rpaguk. Cucrema JIByX JIMHEHHBIX
YpaBHEHMI ¢ JBYMs NepeMeHHbIMH. PelieHue cucteM ypaBHEHHMH CIOCOOOM IOACTAaHOBKH.
[Tpumeps! pelieHns: TEKCTOBBIX 3a7jayd ¢ TOMOIIBIO CUCTEM ypaBHEHUI.

DOyHKIUHA

Koopannara Toukm Ha mnpsMod. UucioBble NpoOMexyTKu. PaccTositHme mexny aByms
TOYKaMU KOOPAMHATHOU IIPSIMOM.

[MpsmoyronbHas cuctema koopawHaT, ocu OX m Oy. AOcmucca W opauHATAa TOYKH Ha
KoOpAWHATHOM miockocTH. Ilpumeps! rpadukos, 3agaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBUcUMOcTel. [lonatue Qynkuuu. I'papuk ¢yHkuuu. ColicTBa (QYHKIIHIA.
Jluneitnas QyHkims, e€ rpapuk. ['padux Gynkumu y = |X|. ['paduueckoe pemeHne JTMHEHHBIX
YpaBHEHUH U CHUCTEM JIMHEWHBIX YPABHEHHUM.



8 KUIACC

Yuciia 1 BBIYMCICHUSA

KBanmparueiii koperb w3 uymcia. lloHatne 00 wuppanuoHaIBHOM 4wucie. JlecaTudHbie
npuOIIMKEHNsT UppalnoHaibHbIX ynces. CBoiicTBa apupMeTHYECKUX KBAJApPATHBIX KOpHEH U MX
IPUMEHEHHE K IMpeoOpa30BaHUI0 YMCIOBBIX BBIPQKEHUHW W BBIYMCICHUSAM. JleHCTBUTEIbHbBIE
YHCIIa.

Crernens ¢ 1eqbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3alych YKUCa.

Anrebpanyeckue BeIpaKEHUIAITeOpandecKue BbIpaskeHust

KBagparHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIHN.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anreOpanyeckod npobu. CroxkeHue,
BBIUYUTAHUE, YMHOKEHHE, JIeJCHUEe ainredpandeckux ApoOeil. PammoHambHble BBIpQXKEHUS M HX
npeoOpa3oBaHueE.

VYpaBHeHMs U HEpaBEeHCTBAY pABHEHHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢opmyna KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHMl, cBogAIIMXCA K JIMHEWHBIM UM KBajapaTHbIM. Ilpocteiimne npoGHO-
paloHaIbHbIEC YPaBHEHUS.

['paduueckas mHTEpHpeTaluss ypaBHEHUN C JIByMS IEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YPaBHEHHH C JByMs NepeMEHHbIMU. [Ipumepbl pelleHus CUCTEM HENMHEWHBIX ypaBHEHHUH ¢
JBYMsI IEPEMEHHBIMHU.

Pemienue TekCTOBBIX 3ajjay anredpanyeckuM CrocoOoM.

YucnoBble HEpaBEeHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NIEPEMEHHOM.
PaBHOCWIBHOCTH HepaBeHCTB. JIMHeElHbIE HepaBEeHCTBA € OJHOM IepeMeHHOH. CHCTEMBbI
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

OyHKIMPYyHKIUT

[Tonstne ¢pynkuuu. OOMACTh ONMpEaeIeHUs] 1 MHOXKECTBO 3HaYeHHH (QyHKImH. CriocoOb
3a1aHus QYHKIIHM.

I'padux Pynxmun. Yrenune cpoiictB ¢yHkmmm mno e€ rpaduky. [Ipumepsr rpadukon
(GYHKLUH, OTPaXKAIOLINX pealibHbIE IPOLIECCHI.

@YHKIMY, ONUCHIBAIOIIKE MPSAMYI0 U OOpaTHYIO MPONOPIHOHAIbHBIE 3aBUCUMOCTH, HX
rpaduxu. OyHkuun y = X2,y = X3,y = X, y=|x]. I'paduueckoe perieHre ypaBHEHUIH U CUCTEM
YpaBHEHUM.

9 KUIACC

Yuciia ¥ BbIYMCIICHUSA

PanyonaneHble yKcna, UppallMOHAIbHbIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JI€CATUYHbIC
npobu. MHOXeCTBO JEHCTBUTENBHBIX YHCEN, JEHCTBUTENbHBIE 4MCIAa KaK OECKOHEUYHbIE
JecaTU4YHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JICHCTBUTEIIBHBIX YNCET U KOOPAUHATHOMN MPSMOHU.

CpaBHEHUE JEeMCTBUTENBHBIX YHCEN, apu(MeTHuecKue ACUCTBUS C JACHCTBUTEIbHBIMHU
YUCIIaMH.

PazMepbl OOBEKTOB OKPY)KAIOLIEr0 MHpPA, JIUTEIBHOCTh IMPOLECCOB B OKPYXKArOIEM
MHUDE.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMKeHHs. OKpyrjieHue 4Yuced.
IIpuknika v OLIEHKa pe3yJabTaTOB BEIYMCICHHMN.

YpaBHeHUs M HEPABEHCTBA

JInnelinoe ypaBHeHue. PenieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOIALIMXCA K  KBaJpPaTHBIM.
buxBanpatHoe ypaBHeHMe. lIpumepsl pelieHus ypaBHEHUM TPETbEed M 4YETBEPTOM CTEIEHEW
pa3I0KEHUEM Ha MHOKUTEIH.

Penrenue JTPOOHO-PAIIMOHATEHBIX YpaBHEHUH. Pemenne TEKCTOBBIX 3a71a4
anreOpandeckKuM METOIOM.



VYpaBHeHHe C ABYMS NEpeMEHHBIMH U ero rpaduk. PemieHue cucteMm ABYX JTHUHEWHBIX
YPaBHEHHI € ABYMs IIE€PEMCHHBIMHU. PellleHne CUCTEM IBYX YPAaBHEHMM, OJNHO M3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOPOH cterneHu. I'paduueckas MHTEpPIpETALUs CUCTEMbl YpaBHEHUHN C
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CocoOoM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne NMHEMHBIX HEPABEHCTB C OAHOM IEPEMEHHOW. PemeHue cuCTeM JIMHEHHBIX
HEpaBeHCTB C OJHOW mepemMeHHOW. KBanpaTrHble HepaBeHcTBa. ['padumueckas MHTeprpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMsI [IEPEMECHHBIMH.

OyHKIMNPYHKIIAT

KBanparnunast ¢yHkmus, e€ rpapuk u cpoiictBa. [lapaGoma, KOOpAMHATHI BEPIITHHBI
napaboIIbl, 0Cb CAMMETPHH [1apadoIIbl.

I'paduxn dynkmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u ux cBoiicTsa.

Yucnosele nocnenoBaTeabHOCTH YnCI0BbIe OCIeA0BATEIbHOCTH U MPOIPeCcCHH

[TonsiTe 4KMCIOBON MOCIENOBATENIBHOCTH. 3aJaHUE IOCIIENOBATEILHOCTH PEKYPPEHTHON
dbopmynoit u hopmynoit N-ro dieHa.

Apudpmernueckass U reomerpuueckas — nporpeccur.  ®Dopmynsl N-ro  4jeHa
apru(MeTHUECKON U reOMETPUYECKON MPOrpecCHil, CyMMBbI IIEPBbIX N YIECHOB.

N300paxeHne 4jJeHOB apU(PMETHUECKON M TeOMETPUYECKOM IMpOrpeccuil TOYKaMu Ha
KOOPJAMHATHOM IIOCKOCTHU. JINHENHBIN 1 DKCIIOHEHUIUAIbHBINA POCT. CII0KHBIE IIPOLICHTHI.

INVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUSA INIPOI'PAMMbBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JInuyHoCTHBIE Ppe3yabTaThbl OCBOCHHUS MPOTrpaMMbl yueOHOro Kypca «Aunredpay
XapaKTePU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MpOSIBJICHUEM HWHTEpeca K TNPOLUUIOMY W HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOILLEHHWEM K JOCTH)KEHHMSIM POCCHMCKHX MAaT€MAaTHUKOB W POCCUKCKOU
MaTeMaTUYeCKON IIKOJIbI, K UCTIOJIb30BAHUIO ATUX JOCTIKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kIaHCKoe M TyXOBHO-HPAaBCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M pealu3allid ero Ipas,
MPEACTABICHHEM O MAaTEMaTHUYECKHX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBIICHUH, TPOIIETyp TPakIaHCKOTO oO0IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM JIOCTHIKEHUMN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUUECKUX MPUHIUIIOB B J€ATEIBHOCTH YUYEHOTO;

3) TpyaoBO€e BOCIMTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHHHM MPAKTUYECKUX 3aJad MaTeMaTH4eCKOM
HaIPaBJIEHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMaTHYECKOT0 00pa30oBaHUs Ha MPOTSIKEHUU BCEH
JKU3HU ISl YCIEIIHON MPO(eCCUOHANBHON JAEITeTbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIA,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOECHHWEM WHIWBHUAYATHHOW TpPAaeKTOPUU OOpa3oBaHUs U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) acTeTHUYECKOE BOCIUTAHUE:

CIIOCOOHOCTBIO K AMOILIMOHAILHOMY W ACTETHYECKOMY BOCHIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 337124, PEIICHHH, PACCYKICHUIH, YMEHUIO BUACTh MAaTEMaTHIECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOIO NO3HAHUSA:

OpUEHTAIle B ACSITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS YEJIOBEKa, NPHUPOALI M O0OIIecTBa, MOHUMaHUEM
MaTeMaTHYeCKON HayKu Kak c(epbl YeIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHS U



3HAUMMOCTHU JJIs1 Pa3BUTHUS LIMBUIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEeMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOM KakK CpEICTBOM IIO3HAHMS MHUPA, OBJAJECHUEM IPOCTEUIIMMHM HaBBIKAMU
UCCJIEIOBATEIbCKOM 1€ATENbHOCTH;

6) ¢usnuyeckoe BocnuTaHue, (OpPMHpPOBAHHE  KYJIbTYPbl  310POBbSA M
IMOLMOHAJIBLHOIO 0JIArONnoJy4usi:

FOTOBHOCTBIO IPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOETO 3/10POBbA,
BEJICHUS 3[I0POBOTO 00pa3a XKM3HM (30POBOE MUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U
OTIIbIXa, peryispHas (Qusuyeckas aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
NPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TaKOT'o K€ IpaBa JIPYroro 4eaoBeKa;

7) 3K0JI0rn4YecKoe BOCIUTAHUE:

OpHEHTAaIel Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWW NI pelleHHs 3a7ad B 00IacTH
COXPAaHHOCTH OKpYXKAIOUIEH cpefbl, IUIAHUPOBAHUSA IIOCTYIIKOB W OLIEHKM HMX BO3MOXHBIX
NOCJEICTBUMA Ui OKPYKAroIIel Cpenibl, 0CO3HAHHEM TJI00aIbHOTO XapakTepa KOJIOTHYECKHX
npo0JieM U myTel X pelieHus;

8) ajanTanus K N3MEHAIUMCS YCJIOBUAM COUMATBHOM M NPUPOAHOM Cpebl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHSX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH 4€pe3 MPaKTUUYECKYIO JIEATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX
JI0JIel, MpuoOpeTaTh B COBMECTHOW JEATEIIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA IPYTHUX;

HEOOXOUMOCTBIO B (JOPMUPOBAHUU HOBBIX 3HAHHI, B TOM uucie (GOpMyIUpOBaTH UACH,
MOHSITHSL, TUIIOTE3bl 00 OOBEKTAaX M SBJICHUSX, B TOM YHCIIE€ PaHEE HEU3BECTHBIX, OCO3HABaTh
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CHUTYalMIO, BOCIHPUHHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOUIUI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIC PEHICHUS U
neicTBUS, POPMYITUPOBATEH U OIEHUBATH PUCKH U TIOCTIEACTBHS, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTebHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBble Jiornueckue AeicTBHA:

® BBIABIATH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPHU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHSATUN, OTHOIIEHUN MEXIy MOHITHSAMHU, (HOPMYIUPOBATH OMpPEACIICHUs TOHSTHMH,
yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCHU(PHUKAIIMU, OCHOBAaHUS 7Sl 00001IeHus
Y CpaBHEHUS, KPUTEPUHU TPOBOIMMOTO aHAIN3A;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHUIIATENbHbIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE,

® BBIBIATH MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U IPOTUBOPEUUs B (aKTax,
TaHHBIX, HAOMIOACHUSX W YTBEPXKACHUSX, MpejiaraTh KPUTEPUU ISl BBIABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JieNlaTh BBIBOJABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX M MHIYKTUBHBIX
YMO3aKJIFOUEHHH, YMO3aKIIFOUEHH 110 aHAJIOTHH;

e pa3duparh JIOKa3aTeIbCTBA MATEMAaTUYECKHX YTBEPXKACHHH (MpsMble U OT
MIPOTUBHOTO), MIPOBOUTD CaMOCTOSITENIEHO HECJIOXKHbIE JI0Ka3aTenbCcTBa
MaTeMaTH4ecKux (HakToB, BHICTpAaUBATh apPryMEHTALUI0, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS;

e BBIOMpATh CHoco0 perieHusl y4eOHOUW 3amauu (CpaBHHUBAaTh HECKOJBKO BAapUAHTOB
pelieHus, BbIOUpaTh Hanubomee MOAXOMSMIUNA ¢ YIETOM CaMOCTOSTENIHO BBIJEICHHBIX
KpUTEPUEB).

ba3zoBble ucciienoBare/ibCKue 1eMCTBUA:

® CMOJNB30BaThb  BONPOCHI  KAaK  KMCCIEAOBAaTENbCKUNM  MHCTPYMEHT  IO3HAHUS,

dbopMynupoBath BOIIPOCHI, ¢bukcupyromme IIPOTUBOpEYHE, npo0iemy,



CaMOCTOATCIIBHO YCTAaHABJIMBATL MHCKOMOC W JAaHHOC, q)OpMI/IpOBaTB THUIIOTC3Y,
apryMEHTHPOBAThH CBOIO MO3HIINIO, MHCHUE;

MPOBOANTH TIO CaMOCTOSITENILHO COCTaBICHHOMY IUJIaHY HECIIOKHBIM ASKCIEPUMEHT,
HEOOJIBIIIOE HCCIICJIOBAHUE 110 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTYy COOO0I;

CaMOCTOSITENIbHO  ()OPMYJIMpPOBAaTh  OOOOIIEHWUS M  BBIBOABI IO  pe3ybTaTaM
NPOBEIEHHOTO HAOIIIOJICHHS, UCCIICAOBAHUS, OLCHUBATH JIOCTOBEPHOCTh MOJTYYCHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 0000IICHUIA;

IPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE TPOIIECCa, & TAK)KE BBIIBUTATH MPEATIOI0KECHUS
0 €ro pa3BUTUU B HOBBIX YCJIOBHSIX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTHh MH(OPMALIUU, AAHHBIX, HEOOXOIUMBIX
JUISl peLLIeHUs 3a1a4K;

BBIOMpATh, aHATU3UPOBATh, CHCTEMATU3UPOBATh W HMHTEPIPETUPOBATH HH(OpMAIUIO
Pa3IMYHBIX BUAOB U (POPM NPEICTABICHHUS;

BbIOUpaTh (OpMY MpecTaBlIeHUs HHPOPMALIMK U UIUTFOCTPUPOBATH pPElllaeMble 3aa4u
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMH;

OLICHUBATh HAJEKHOCTh MHPOPMALIUHU 110 KPUTEPUAM, TPEATIOKEHHBIM YUUTEIEM WIN
c(hOpMyIMPOBAHHBIM CAMOCTOSITENIHLHO.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JelcTBHUA:

BOCIIPUHUMATh U (OPMYJIMPOBATH CY)KJIEHHSI B COOTBETCTBUM C YCIOBUSAMH U LEIAMU
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBbIp@XaThb CBOIO TOYKY 3pEHHMS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOAY PEUICHHS 3a/1a4i, KOMMEHTHPOBATh
HOJIy4EeHHBIH pe3ynbTarT;

B X0/ 0OCYKIIEHHI 331aBaTh BOIPOCHI TI0 CYIIECTBY 00CYKIaeMOI TEMBI, IPOOJIEMBI,
pemaeMoi  3aJayd, BBICKA3bIBaTh WJCW, HAICIEHHbIE Ha TIOWCK pEIIeHHUs,
COIIOCTABJIATh CBOM CYXACHUS C CYXICHMSIMU JpPYrUX YYacCTHUKOB JIMAJOra,
0oOHapyXUBaTh pa3IMuue U CXOJICTBO MO3UIMIL, B KOPpEKTHOH hopMe popMyIrpoBaTh
pa3HOIJIacHsl, CBOU BO3PAKECHHUS;

NPECTaBIATh PE3YIbTATHl PEIICHHS 3a/1a4H, YKCIIEPUMEHTA, HCCIIEJOBAHUS, POCKTa,
CaMOCTOSITENIbHO BBIOMpATh (pOopMaT BBICTYIUICHUS € YY4E€TOM 3ahad IMPE3CHTAIUN U
0COOEHHOCTEH ayTUTOPUH;

NOHMMATh M HCIIOJB30BAaTh MPEHMYIIECTBA KOMAaHIHONH W WHIMBUAYAJIBHOW pabOTHI
NPY PEIICHNU YIeOHBIX MaTeMaTHIECKUX 3a/1a4;

HNPUHUMATD 11€JIb COBMECTHOM JeSITeIbHOCTH, IUIAHUPOBATh OPraHU3aLUI0 COBMECTHON
paboThl, pacmpeaensTb BuAbl padOT, JOroBapuBaThcsi, OOCYXKIaTh Npolecc U
pe3yabpTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JIHOJIEH;

y4acTBOBaTh B TpyHmoBbIX (opmax paboTsl (0OCyXAeHHS, OOMEH MHEHHUSIMH,
MO3TOBBI€ IITYPMBl U JIPYTHE), BBIIOJIHATH CBOK YacTh pabOThl U KOOPIUHHPOBATH
CBOM JICWCTBUS C IPYTUMH WICHAMH KOMaH/bI, OIIEHWBATh KaueCTBO CBOETrO BKJaJa B
00N TPOIYKT MO KPUTEPHUSIM, CHOPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUS.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIaH, AJTOPUTM pEIIeHUs 3aladu (WM €ro 4YacTb),
BBIOMpPATh CHoco0 pemeHuss ¢ yu€TOM HMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUIN C y4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

BJIaACTH criocodoamMu CaMOIIPOBCPKHU, CAMOKOHTPOJIA MPOLECCa U PE3yJibTaTa PCIICHUA
MaTeMaTH4eCKOi 3aJa4u,



® I[PEABUACTH TPYAHOCTH, KOTOPHIE MOT'YT BO3HHMKHYTH IIPU PELICHHUM 3a]a4d, BHOCUTH
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, HAWJCHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OLEHUBATh COOTBETCTBUE PE3YNbTATa ACATEIBHOCTU IOCTABICHHON LIEIU U YCIOBHUAM,
OOBSICHAT NMPUYMHBI JOCTHKEHHUS WIM HEJOCTHIXKEHHS LeJd, HaXOAWUTh OIIUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K koumy oOyuenuss B 7 kJjacce OOydarOUIMiics MONYYHUT CJIEIYIOIIUE TMPEAMETHBIC
pE3yJIbTaThI:

Yuciia ¥ BBIYHMCICHHSA

BeinonHATe, coyeras yCTHble M NHMCbMEHHbIE NPUEMBI, apu(METHUECKUEe AECUCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxonuTh 3HaYeHMs YMCIOBBIX BBIPAKEHWH, NMPUMEHATH Pa3HOOOpA3HbIE CIIOCOOBI U
npuéMbl BBIYUCICHHUS 3HAYCHWH JPOOHBIX BBIPAXKCHHI, COIEpKAUIMX OOBIKHOBEHHBIC U
JeCATUYHbIE JPOOH.

[lepexonuTh OT 0HOM (HOPMBI 3amKCH YUCeN K JIpyrod (IpeoOpa3oBbIBATh JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBATH U YIOPAJOYNBATH PALlMOHAIbHBIC YHCIIA.

OKpyryisTh yucna.

BBINOIHATE NPUKUAKY W OLIEHKY pE3yJIbTaTa BBIYMCIEHUM, OLICHKY 3HAYEHUMN YHMCIIOBBIX
BbIpaXCHUI. BBINOMHATE AEHCTBUS CO CTENEHSMU C HATYpaJIbHBIMU MOKA3aTEISIMHU.

[TpyuMeHATh NPU3HAKK JEIUMOCTH, PA3JI0KEHUE HA MHOYKUTEIIN HATYypPAJIbHBIX YUCEIL.

Pemath mpakTHKO-OPUEHTHPOBAHHBIE 3aJaul, CBSI3aHHBIE C OTHOIIEHWEM BEJIMYMH,
IIPONOPLUOHAIIEHOCTBIO BEJIMUMH, IPOLEHTAMH, HHTEPIIPETUPOBATh PE3YJIbTaThl PEIICHUS 3a1a4
¢ Y4ETOM OrpaHUUYEHU, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpUBaEMbIX OOBEKTOB.

AuredpanyecKkune BbIPaKeHUS

Hcnonp3oBath anredOpanyecKkyro TEPMUHOJIOTHIO U CHMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOCHMS yueOHOT0 MaTepuana.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN MTPU 3a/1aHHBIX 3HAYEHHSIX IEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHus LEI0r0 BhIPAKEHHUSI B MHOTOWIEH MPUBEAEHUEM MOA00HBIX
CJIaraeéMbIX, paCKpbhITHEM CKOOOK.

BBINONHATP YMHOKEHHE OJHOYICHA HAa MHOTOWIEH W MHOIOYIEHAa HAa MHOTIOYIIEH,
NPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh pa3iaoKEHUE MHOTOWIEHOB HA MHOMKHTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKHM OOLIero MHOXUTEJI, IPYNIUPOBKU ClaraeMblX, IPUMEHEHUs (POPMYN COKpaIEHHOTO
YMHOXEHHUS.

[IpumensiTh npeoOpa3oBaHUS MHOTOWIEHOB Ui pEUIeHMs pa3MyHBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEAIbHOU MTPAKTHKU.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATypaJbHBIMH MOKa3aTeNsIMU AJis IpeoO0pa3oBaHUs
BBIPAKCHU.

YpaBHeHUs1 M HEpaBEHCTBA

Pemats sMHElHBIE ypaBHEHHs C OAHOM IEPEMEHHOM, NMPUMEHsS IpaBHia IEpexoja OT
UCXOJHOTO ypaBHEHHUS K PaBHOCWIbHOMY eMy. [IpoBepsiTh, sBiS€TCS JHM YHCIO KOPHEM
YpaBHEHHUS.

[TpumeHsTH rpaduyeckre METO/IbI IPHU PEILICHUN JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath mpUMepHI Map YKCeN, SIBISIOMUXCS pEIIeHHEeM JMHEHHOTO ypaBHEHUS C IBYMS
NIEPEMEHHBIMH.



Ctpouth B KOOpPAMHATHON IJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JBYMS
MEePEMEHHBIMHU, MOJIb3YACh IpaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pemats cucreMbl ABYX JIMHEHHBIX ypaBHEHUH C JByMS NE€PEMEHHBIMH, B TOM 4YHCIIE
rpagu4ecKy.

CocTaBisiTh M pemiaTh JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHHWH IO
YCIIOBHIO 3a/1auyd, UHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4d IOJIyYEHHBIN
pe3yJbTarT.

DOyHKIUHA

N300paxarb Ha KOOPAMHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJMHATAM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3alMCHIBaTh YHUCJIOBBIE MPOMEXYTKHM Ha
anreOpandecKoM s3bIKE.

OtMeuaTp B KOOPJAMHATHOM IUIOCKOCTH TOYKM IO 33JaHHBIM KOOpAMHATaM, CTPOUTh
rpaduku uHeHHbIX QyHKuuid. CTpouTh rpaduk GyHKIUN Y = [X|.

OnuceiBaTh ¢ MNOMOIIBIO (DYHKIMNA W3BECTHBIE 3aBUCHUMOCTH MEXKIY BeIMYUHAMU:
CKOPOCTb, Bp€Ms, pacCTOSIHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJIUTEIBHOCTb, BpeEMS,
00BbEM paboTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii cnoco0® MpeacTaBleHUs W aHalu3a WHGOpMaIUU, U3BJIEKaTh U
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(UKOB PEATBHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K xonmy oOyuenus B 8 kiacce oOydaromuiics MOMYYHUT CIEAYIOLUIUE IpEeIMETHBIC
pe3yJIbTaThl:

Yucsia v BbIYUCICHUSA

Hcnonp30BaTh HayallbHbIE MPEJICTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX 4YMUCEN IS
CpPaBHEHHMsSI, OKPYIJICHUS M BBIYHCICHUHN, H300pa)kaTh [IEHCTBUTENBbHBIE YHCJIA TOYKAMU Ha
KOOPJMHATHOMU IIPSIMOM.

[IpumensTh moHATHE apuU(METUUYECKOro KBAJIPATHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
KOpPHH, UCIOJIB3YS MTPHU HEOOXOAUMOCTH KAIBKYIISTOP, BHIIOIHIATH TPeoOpa30oBaHuUs BBIPAKCHHIA,
coJiepXaluxX KBaJpaTHble KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3anmucu OOJIBIIUMX M MaJlbIX YMCEN C MOMOIIbIO JIECATUYHBIX IpoOeil u
creneHer yucia 10.

Auredpanyeckune BbIPaKeHHUs

[IpuMeHATh TOHATHE CTENEHHW C IeNBIM II0Ka3aTesleM, BBIIOJIHATH MpeoOpa3oBaHUs
BBIPAXECHH, COIEPIKALUX CTENEHU C LIEIbIM ITOKA3aTEeJIEM.

BBINONHATE TOXKIECTBEHHBbIE MPeoOpa3oBaHUs palMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
IpaBWJI AEMCTBUM HaJ MHOIOWIEHAMH U anreOpandyecKuMy JpoOsiMH.

PacknaapIiBaTh KBaJpaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumeHsTh 1TpeoOpa3oBaHUsl BBIPAKEHUN [ pEIIeHUs pa3JIMyHbIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU TPAKTHKU.

YpaBHeHusI U HepaBeHCTBA

Pemarp nuHeiHbIE, KBapaTHbIE YPAaBHEHUS U PALlMOHAJIBHBIE YPABHEHHUS, CBOASAIIMECS K
HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMS IIEpEMEHHBIMH.

ITpoBoauTH IpoOCTENIINE UCCAEA0BAHNS YPABHEHUI U CUCTEM YPAaBHEHUM, B TOM UYHUCIIE C
IPUMEHEHHEM TpaQUuecKux IMpeAcTaBiIeHU (yCTaHABIMBAaTh, MMEET JIM YypaBHEHUE WIIU
cHCTeMa YpaBHEHHH PEeIICHHs, €CIIM UMEET, TO CKOJIBKO, U IPOYee).

[lepexonuTh OT ciioBeCHOW (OPMYJIHMPOBKU 3adauu K €€ anredpandeckol Mojeiau ¢
IIOMOLIbIO COCTABJIEHUS YPABHEHMsI WJIM CHCTEMBbl YypaBHEHMWiIl, HWHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥l MOJyYEHHBIN pe3ysIbTar.

[TpyuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPABHEHMSI, OLIEHKH, PEILATh JINHEHHBIE
HEPAaBEHCTBA C OJHOM NEpeMEHHOM M HUX CHCTEMbl, JaBaThb TI'padUUYECKyl0 HILTIOCTPAIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA



[lonumaTh ¥ HWCHONB30BAaTh  (YHKIMOHAIBHBIC TIOHATHS M SI3BIK  (TEPMUHBI,
CHUMBOJIMYECKHE OO0O03HAYEHUs), ONpEAENATh 3HaueHHE (QYHKIMM IO 3HAYEHUIO apryMeHTa,
OTIpeNeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Crpouts rpauku 371eMeHTapHbIX GYHKLINN BUA:

y = kiX, y = x2, y = x3y = |x|, y = VX, onuchIBaTh CBOICTBA YHCIOBOI (YHKIMH 110 €&
rpaduxy.

K koumy oOyuenus B 9 kJjacce oOydaromuiics MOMYYHUT CIEIYIONIUE MPEIMETHBIE
pe3yJbTaThI:

Yuciia ¥ BbIYHMCICHUSA

CpaBHMBATh U YHOPSIOYMBATh pallMOHAJIbHBIE M HPPAL[OHAJIbHBIE YHCIIA.

Brmonuare apudmernueckue ASHCTBHUS C pallMOHAIBLHBIMU YHCIAMHU, COYETasi yCTHBIC U
HUCbMEHHBIE IPUEMBI, BBIIOJIHSITH BEIYUCIEHHS ¢ UPPALlMOHAIbHBIMU YHCIIAMH.

HaxoauTh 3HaueHUs CTENEHEN € LEJIbIMU [10KA3aTEIsIMU U KOPHEH, BBIUNCIIATH 3HAUECHUS
YHCIIOBBIX BBIPa)KEHUI.

OkpyrisTh JAEWCTBUTENbHBIE YKCIIA, BBINOIHATH NPUKHUIKY pE3yJbTaTa BBIYMCIICHUH,
OLIEHKY YHMCJIOBBIX BBIPAXKECHUH.

YpaBHeHusI 4 HePaBEeHCTBA

Pemate nuHeWHBIE M KBaJpaTHbIC YpPaBHEHUS, YpPAaBHEHMs, CBOJSIIMECS K HUM,
npocTeiiye ApoOHO-palMOHAIbHBIE YPAaBHEHUS.

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHHUH C JBYMs NEPEMEHHBIMH U CHUCTEMBI JBYX
YpaBHEHHUH, B KOTOPBIX OHO YPAaBHEHUE HE ABIISAETCS JIMHEUHBIM.

Pemate TekcToBble 3amaud anreOpandeckuM CHOCOOOM C IOMOIIBIO COCTaBJICHUS
YPaBHEHHUS WM CUCTEMBI IBYX YPAaBHEHUH C IByMS IIEPEMEHHBIMU.

[TpoBoauTH IpoOCTENIINE UCCIEIOBAHNS YPABHEHUI U CUCTEM YpaBHEHMH, B TOM UYHUCIIE C
NpUMEHeHHEM TpadUYecKuX TPEACTaBICHUN (yCTaHABIMBAaTh, MMEET JH YpaBHEHHE WU
cucTeMa YpaBHEHUI peleHus, eClii UMEET, TO CKOJIbKO, U IIpoyee).

Pemate nuHeENHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTb peEIICHUE
HEPaBEHCTB HA YMCIIOBON MPAMOIL, 3aIIUCBIBATh PEIIEHHE C TTOMOIIbI0 CUMBOJIOB.

Pemate cucreMbl JHMHEMHBIX HEPABEHCTB, CHUCTEMBbl HEPAaBEHCTB, BKIIOYAIOIIHE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIlIeHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOI,
3aMMChIBaTh PEUICHHE C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUN PA3IMYHBIX 3a7ad.

DOyHKIUHA

PacrniozHaBaTh (pyHKIIMHM H3y4eHHBIX BUJIOB. [Ioka3bIBaTh cXeMaTUYECKH PacloIOKEHUE Ha
KOOPJIMHATHO# TIOCKOCTH TpadukoB GpyHkimid Buna: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X,y = ||, B 3aBHCHMOCTH OT 3HauYeHHi1 KO>()DUIHEHTOB, OMUCHIBATH CBOHCTBA
GyHKIHIA.

Crpouth U M300pakaTh CXEMATUYECKU TpapUKH KBaJpaTUYHBIX (YHKLUH, ONUCHIBATH
CBOICTBa KBaJIpaTUUHbIX (PYHKUUN 1O UX rpauKam.

Pacno3HaBath  KBajgpatuuHyro (QyHKIUIO 10  (Gopmysae, NPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHOM )XKU3HU, PU3UKH, TEOMETPHUH.

YucnoBble MOCIEI0BATEILHOCTH H IPOrPecCUH

Pacno3znaBaTh apu(pMETHUECKYI0 U F€OMETPHUYECKYIO MPOTPECCHM MPHU Pa3HBIX criocodax
3a/1aHusl.

BbINOTHATE BBIYUCIEHUS C HCMOJb30BaHUEM (QOpMYT N-ro wieHa apumeTHuyecKkorl u
TEOMETPUUECKOI MPOTPECCUI, CyMMBI IIEPBBIX N YJIEHOB.

N3006paxarh 4ieHbI MOCIEeI0BATEIbHOCTH TOUKAaMH Ha KOOPJMHATHOMN MJIOCKOCTH.

Pemate 3amaun, cBsi3aHHBIE C YMCIIOBBIMM IOCJIEI0BATENIBHOCTSIMH, B TOM YHCIE 3a7adu
W3 peajbHOM KU3HU (C MCTIOIB30BAHUEM KATBKYISATOPA, ITU(POBBIX TEXHOJIOTHMN).

B (I)C,Z[CpaHLHLIX U PCETHOHAJIBHBIX IIpoHCcAypax OLCHKM KadeCTBa 06pa3OBaHI/I}I



UCTIONB3YETCSl TepeueHb (KoAuQUKaTOp) paclpeAesieHHBIX [0 KIaccaM MPOBEPSEMBIX
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MPOTPaMMBI OCHOBHOTO
00111ero 00pa30BaHUs U AIEMEHTOB COJEPKAHMS TI0 MaTEMAaTHUKE.

Tabmuua 11
[TpoBepsieMbie TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTeNsHOM MPOrpaMMEI (5 Kirace)
Kon [TpoBepsieMbie TIpeAMETHBIC PE3YJIbTAThl OCBOCHUSI OCHOBHOMN
IPOBEPSAEMOTO 00pa3oBaTeNbHON MPOrpaMMBl OCHOBHOTO 001IIero 00pa3oBaHus
pe3ysbTara

1 Yuciia 1 BIYUCICHUS
11 [ToHuMaTh W TPaBUIBHO YIOTPEOJATH TEPMHUHBI, CBSA3aHHBIC C

' HATYPaJIbHBIMH YHCIAMH, OOBIKHOBEHHBIMH U JICCATUYHBIMU JPOOSIMHU
19 CpaBHHMBaTh W YIOPSAAOYMBATH HATYpaJbHBIC YHCIA, CPAaBHUBATh B

HpOCTCﬁHIHX clrydasax OOBIKHOBEHHEIE I[pO6I/I, JCCATUYHBIC ,I[pO6I/I

CoOTHOCUTb TOYKY HA KOOPJAMHATHOW  (YMCIOBOH) HpsAMOM ¢
1.3 COOTBETCTBYIOIIUM €W YHUCIOM U H300pakaTh HaTypalbHbIE 4HCIA
TOYKaMH Ha KOOPJMHATHOH (YUCIIOBOI) MpsIMO

BremoaHATh apI/I(l)MCTI/ILIeCKI/IC I[GflCTBI/I?I C HaTypaJbHbBIMH 4YHCJIaMH, C

14 OOBIKHOBEHHBIMH JIPOOSIMU B IPOCTEHIINX CITydasx

1.5 BbInonHATE NpoBEpKY, IPUKUJIKY Pe3yIbTaTa BBIYMCICHUN

1.6 OxpyrisiTh HaTypaibHbIE YHCIIA

2 Permrenne TeKCTOBBIX 3a1a4

51 Pemarb TexcroBble 3a7auM apUPMETHUYECKUM CIOCOOOM U C MOMOIIBIO
OpPraHU30BaHHOTO KOHEYHOTO Nepedopa BCeX BO3MOMKHBIX BAPHAHTOB

99 Pemate 3amaum, cojaepikalive 3aBUCUMOCTH, CBSI3bIBAIOLINE BEIHMUYUHBL:
CKOpPOCTb, BpEMS, pACCTOSIHUE, 1IEHa, KOJIMYECTBO, CTOUMOCTh

23 Hcnonb30BaTh KpaTKUE 3alMCH, CXEMbl, TaOJUIbl, O0O03HAUYEHUs IpH

pelieHuu 3a1a4y

Ilonp30BaThCd  OCHOBHEIMHU CAMHUIaMH U3MCPCHUA: 1TCHBI, MAacCCHhI,
2.4 pacCcTosdHusA, BpPpEMCEHU, CKOPOCTH, BbIpAXKATh OJHU CAWHHUIIbI BCJIMYWHBI
4yepes Ipyrue

W3BnekaTh, aHAIU3UPOBATh, OLIEHUBATh UH(OPMAIIHIO, ITPEJICTABICHHYIO B
2.5 TabnuIle, Ha CTOJIOUATON AMarpaMMme, HHTepIPETUPOBATh MIPEICTABICHHbIE
JaHHbIE, UCTI0JIH30BAaTh JaHHbIE IPU PEILICHUH 3aa4

3 Harnsimaas reomerpust




3.1

ITosnp30BaTbcsd TEOMETPUYECKMMHU IHMOHATHAMM: TOYKA, MpsiMasi, OTPE3OK,
JIy4, yroJI, MHOTOYT'OJIbHUK, OKPYKHOCTb, KPYT'

3.2

[TpuBoaANTH TpUMEPBI OOBEKTOB OKPYXKAIOIIET0 MHUpPa, UMEIMUX (hopmy
M3YYEHHBIX TEOMETPUIECKUX (pUryp

3.3

Hcnonbs3oBaTh TEPMUHOJIOTHIO, CBA3aHHYIO C yriaMU: BEpPILIKWHA CTOPOHA,
C MHOIOYroJbHHUKaMHU: YIOJ, BepUIMHa, CTOpPOHA, JHaroHalb; C
OKPY>KHOCTBIO: pajinyc, TUaMeTp, LICHTP

3.4

N300paxaTh WM3y4eHHbIE IeOMETpHUYecKHe (UTypbl Ha HEITMHOBAHHOW U
KJIeTYaTol Oymare ¢ IOMOIIBIO IIUPKYJIS U TNHEHKH

3.5

Haxomuts JUIMHBI OTPE3KOB HEIOCPEACTBEHHBIM U3MEPEHUEM € IIOMOIIBIO
JIMHEWKH, CTPOUTH OTPE3KU 3aJaHHOM [UIMHBL, CTPOUTH OKPYXKHOCTHb
3aIaHHOrO paauyca

3.6

Hcnons3oBaTh CBOMCTBA CTOPOH " YIJIOB IPAMOYI'OJIbHHUKA, KBaJApaTa AJid
HX NOCTPOCHUS, BBIYHUCIICHHUA IIJIOI[AAN U IICPUMETPA

3.7

Boruncnsate mepuMerp M IIJIOMIAAbL KBajpaTa, MPSIMOYrOJbHUKA, (UTYD,
COCTaBJICHHBIX U3 MPSAMOYTOJIbHUKOB, B TOM Uncie GUryp, u300pakeHHbIX
Ha KJIeTyaToil Oymare

3.8

ITonp30BaThCsl OCHOBHBIMU MCTPUYCCKUMU CAMHHULIAMHU U3MCPCHHA IJIMHBI,
IJIom@aau; BbIpaXXaTb OJAHU CAUHUILIBI BEJIMYUHBI YCPE3 APYIrUc

3.9

PacriosnaBate mapasutenenumesn, KyO, HCIIOJIB30BaTh TEPMHHOJIOTHIO:
BEpIIMHA, pedpo, TrpaHb, MU3MEPEHMs;  HAXOAUTh  HM3MEPEHHUS
napajuienenumnena, kyoa

3.10

Brruucnsate 00bemM kyOa, mapasuienenurenia mo 3aJaHHbIM HU3MEPECHHSM,
MOJIb30BAThCS SAMHHUIIAMU U3MEPEHUST 00beMa

3.11

Pemrate Heca0XXHBIE 3agayd Ha HU3MCPCHUC TCOMETPUUYCCKUX BCIWYHNH B
MPAKTUYCCKUX CUTYyAUAX

Tabmura 11.1

[TpoBepsieMble I€MEHTHI coiepkanust (5 Kitacc)

Kon

[TpoBepsieMblIil AIEMEHT COJEPHKAHUS

HarypanbHsle uncia u HyJb

1.1

HarypanbHoe wumcnmo. Psaa nHarypampHbix uymcen. Yucino 0. M3obpaxenue
HaTypaJbHBIX YHCET TOUKaMHU Ha KOOPIAWHATHOM (UMCIIOBOM) MpsiMoOi

1.2

[To3unnonHas cucreMa cuucieHus. Pumckas nymepanus. lecarnunas cucrema
CUHCIICHUS




CpaBHeHHE HATypaJbHBIX YHCEJ, CpPaBHEHHWE HATypaJIbHBIX YHUCEN C HYJEM.

1.3
OxpyrieHue HaTypaibHBIX YHCEI
CrnoxeHue, BEIUMTAHUE, YMHOKCHHUE U JICJIEHUE HaTypalbHbIX ynces. CBOHCTBO
14 HyJAsl TpU CIOKEHHHM, CBOWCTBA HYIS M EIUHHULBI TPH YMHOXXCHUH.
' IlepemecturenbHOe M cOYeTaTeIbHOE CBOMCTBAa (3aKOHBI) CIIOKEHUS U
YMHOXEHMS, paclpeeInTeIbHOE CBOMCTBO (3aKOH) YMHOXKEHUS
15 Hcnonb3oBanue OykB s 0003HAU€HMsI HEM3BECTHOIO KOMIIOHEHTA M 3aIllUCH
' CBOWCTB apu(METUYECKHX JACHCTBUI
16 JlenuTeny U KpaTHbIE YKCia, pa3sio’KeHHe Ha MHOKUTENHU. [IpocThie U cocTaBHbIE
' yucna. [Ipuznaku genumoctu Ha 2, 5, 10, 3, 9. Jlenienue ¢ octaTkoM
17 CreneHb ¢ HATYpaJIbHBIM TOKa3aTeeM. 3aliCh YUCIa B BUIE CYMMBI Pa3psAHbBIX
' cllaraeMbIX
YucnoBoe BelpakeHHe. BrrunciaeHne 3HaU€HUIM YHCIIOBBIX BBIPAXKEHUH, TOPSIIOK
18 BBITIOJIHEHUS JeicTBUi. Mcronbp30Banue MpH BBIYUCICHUSAX MTEPEMECTUTEIBHOTO
' U COYETATEIbHOTO  CBOMCTB  (3aKOHOB)  CIIOXKEHMSI M YMHOXKEHUS,
pacIpeleUTeIbHOTO CBOMCTBa YMHOKEHHUS
2 Hpobu
IIpencraBnenue o ApobH Kak criocode 3anucu yactu BeIMyuHbl. OOBIKHOBEHHBIE
npobu. IlpaBwibHble W HempaBwibHble JApoOu. CwmemaHHas  JApoOb,
2.1 MPEJCTaBICHHE CMEIIaHHOW poOH B BUJE HEMPABUIBHON APOOM W BBIIEICHUE
LIEJI0M YacTH YMClla U3 HENpaBUIbHOM apoOu. M3o0paxenue npobeii ToukaMu Ha
YUCJIOBOU IIPSAMOM
99 OcHoBHoe cBoiicTBO Ipodu. Cokpamienue apoOeil. [Ipusenenue qpodu k HOBOMY
' 3HaMmeHarento. CpaBHeHHE ApoOei
53 CrnoxeHue M BblUMTaHUE JpoOell. YMHOXEHHE M JAeJieHHe JpoOel, B3auMHO-
' oOpatHbIe 1podu. HaxoxaeHne 9acTy eNoro U [EeNIoro Mo €ro YacTH
Hecstuunas 3anuch napo6eit. [lpencrtaBieHue AecITUUHOW JpoOu B BUIE
2.4 OOBbIKHOBEHHOH. M300paXkeHHe NecATHYHBIX ApoOed TOoYKaMM Ha YHCIOBOU
npsMoil. CpaBHEHHE IECATHUHBIX IpoOei
95 Apudmernueckue  AEWCTBUS € JECATUYHBIMH  JpoOsimu.  OKpyriieHue
' JEeCATUIHBIX ApoOeit
3 Permrenne TekcTOBBIX 3a4a4
3.1 Perienue TekcTOBBIX 33aa4 apu(METUYECKHM CIIOCOOOM
39 Pemenne normueckux 3ajgad. Pemenuwe 3amau mepeOOpoM BceX BO3MOKHBIX
' BapuaHTOB. lcronp30BaHue NMpH pemieHnH 3aa4 TaOIHIl K CXeM
3.3 Pemenune 3amad, comepkamuxX 3aBUCHMOCTH, CBS3BIBAIOIIAC BEITHMYUHBL:




CKOpPOCTb, BpEMs, pACCTOSIHUE, LIE€HY, KOJWYECTBO, CTOMMOCThb. EIMHUIIBI
M3MEpEHUs: Macchl, o0beMa, IICHBI, PACCTOSHUS, BpPEMEHHU, CKOpocTH. CBS3b
MEXy €IMHULIAMHU U3MEPEHUS KaXKI0M BETUUNHBI

3.4 Pemenrie 0oCHOBHBIX 3a/1a4 HA JPOOH

3.5 [IpencraBnenue AJaHHBIX B BUJE TAOJIUI], CTOIOYATHIX AMArPaMM

4 Harmsnnas reomerpus

Harnsinaeie npeacrasieHus o GUrypax Ha INIOCKOCTH: TOYKa, TMpsiMasi, OTPE30K,
4.1 Jyd, yroji, JIOMaHas, MHOIOYIOJBHHK, OKPYXKHOCTb, Kpyr. Yroia. llpsmoi,
OCTPBIH, TYIIOM U Pa3BEPHYTHIN yTIIIbl

JliiiHa oTpe3ka, METpUYECKHe eIWHUIBI JIUHBL [linHa JT0MaHOH, mepumeTp

4.2
MHOrOYyrojbHUKa. M3MepeHue u nocTpoeHre yrioB ¢ IOMOIIbIO TPAHCIIOPTHPA

Harnsaneie npeaACTaBJICHUA O q)Hryan Ha IIJIOCKOCTU: MHOTI'OYI'OJIbHUK,

4.3
PSIMOYTOJIBHUK, KBaJPaT, TPEYTOJBHUK; O PABEHCTBE (pUTyp

N3o0paxenue ¢uryp, B TOM uuciae Ha kietdatoi Oymare. IloctpocHme
4.4 KOH(pUTYypaluii u3 yacTel npsMoi, OKpY>KHOCTH Ha HETMHOBAHHOM U KJIeTYaTOn
Oymare. Mcnonb30BaHre CBOMCTB CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBaapaTa

[lmomane  NpsIMOYrOJbHMKA ¥ MHOTOYTOJBHHKOB, — COCTAaBJICHHBIX U3
4.5 MPSIMOYTOJIBHUKOB, B TOM 4Hclie (GUTYp, H300paKeHHBIX Ha KIET4aTOl Oymare.
EnuHums u3mepeHus miomnaim

HarnsgHele mpeacTaBieHuss O NMPOCTPAHCTBEHHBIX (UIYpax: MPSMOYTOJIbHBIN
napajjienenunesn, Ky0, MHOTOrpaHHUKU.  M300paxeHue  HpOCTEHIINX

4.6 .
MHOTOrpaHHHUKOB. Pa3BepTku kybOa u mnapamnenenunena. CosnaHue Mmojenei
MHOTOTPaHHHUKOB (13 Oymaru, MpoOBOJIOKH, IJIACTUJIMHA U IPYTHX MaTepUasoB)

4.7 O06beM mpsIMOYTOJIBHOTO Napasuienenunea, kyoa. Enunuiel namepenus oobema

Tabnuna 11.2
[TpoBepsieMmble TpeOOBaHU K pe3yabTaTaM OCBOCHHUS OCHOBHOM
o0OpazoBarenbHON MporpamMMmel (6 Kiacc)
Kon ITpoBepsieMble TpeIMETHBIE PE3YIbTAaThl OCBOCHUS OCHOBHOMN
MIPOBEPSIEMOTO 00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHus
pe3ynbTara
1 Yucna v BBIYUCTICHUS

3HaTh ¥ TIOHUMATh TEPMHUHBI, CBA3aHHBIC C PA3TUYHBIMUA BHJIAMH YUCE H
1.1 crocobaMu WX 3amuCH, MEPeXOAUTh (€cld 3TO BO3MOXKHO) OT OIHOU
(hOpMBI 3aIMCH YUCIIA K JPYToit

1.2 CpaBHI/IBaTB n ynopdgaoduBaThb LOEJIbIC YHCIIA, OOBIKHOBEHHBIC U




JCCATHYHBIC I[pO6I/I, CpaBHHUBATH YKCJIa OJHOI'O U pa3HBIX 3HAKOB

BBII'IOJ'IHHTB, Couc€Tasd YCTHbIC W INIMCbMCHHBIC IIPUCMEIL, apI/I(l)MeTI/ILIeCKI/Ie

1.3 JNCUCTBUS C HATYpPAIbHBIMH W IICJILIMH YWCIAMH, OOBIKHOBEHHBIMU U
JECSITAHYHBIME JIPOOSMHU, MOJIOKUTEITFHBIMUA U OTPUIATEILHBIMU YHCIIAMU
BbrancnsaTh 3HAYCHUS YHCIOBBIX BBIPAKCHHI, BBITIOMHATh NMPUKHUAKY U

1.4 OLICHKY pe3yJbTaTa BBIYMCIICEHUH, BBINOIHATH [IPEOOpa30BaHUS YHCIOBBIX
BBIPOKCHHI HAa OCHOBE CBOMCTB apu()METHUCCKUX JICHCTBHM

15 OxpyrisTh 1ieNible YKuciaa U JeCSITHYHbIE APOoOU, HaXOIUTh MPUOIMKEHUS

' qyucel
CooTHOCUTH TOUYKY Ha KOOPIMHATHOW NPSAMON C COOTBETCTBYIOLIMM €M

1.6 YHCIOM W H300pakaTh 4YMCIa TOYKAMU HA KOOPAMHATHOM MPSMOI,
HaXOJUTh MOAYJb YUCIIA

17 CoOTHOCUTH TOYKY B MPSIMOYTOJIBHOM CHCTEME KOOpAMHAT C

' KOOpJAWHATAMHU ITOM TOUKU
18 OxpyryisTh 1ieNble Ynuciaa U JAeCSITHUHbIE APOoOU, HaXOMUTh MPUOIMKEHUS
' qucel

2 UwucnoBbie M OYKBEHHBIC BRIPAKEHUS
[Tornmare W ymoTpeOIsTh TEPMUHBI, CBS3aHHBIC C 3alKMCHIO CTEIICHU

2.1 quclia, HAXOJUTh KBAaJApaT U KyO YHCIa, BEIYUCIIATH 3HAUCHUS YUCIIOBBIX
BBIPXKEHUI, COIEPIKAIUX CTEIICHU

29 [Tonb3oBaThbcs MpU3HAKAMH JETUMOCTH, pPACKIaIbIBaTh HATypalbHBIC

' Yyclia Ha MPOCThIE MHOXKUTENN

2.3 [Tonb30BaTbcs MacmITaboM, COCTABISATH IPOMOPIIUU M OTHOIIICHUS
Hcnonb3oBate  OykBbl  Anis  O0O3HA4YeHHs] YHWCENl TPU  3alKCU

24 MaTEeMaTHYECKUX BBIPAKEHUH, COCTaBIATh OYKBEHHBIC BBIPAKEHUS H
(hopMyIIbI, HAXOUTH 3HAYCHUS OYKBEHHBIX BBIPAKCHUN

2.5 Haxonuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA

3 Permrenne TeKCTOBBIX 3a1a4

3.1 Pemate MHOTOIIIAarOBBIE TEKCTOBBIC 3a/1a4U apUPMETHUECKUM CTIOCOOOM
Pemarp 3amaum, CBs3aHHBIE C OTHOIICHHEM, IPOMOPIIMOHATHHOCTHIO

3.2 BEJIMYMH, NPOICHTAMH, peliaTh TP OCHOBHBIC 3a7aud Ha JpoOH H
MIPOLICHTHI
Pemarp 3amaum, comepikainiye 3aBUCUMOCTH, CBSI3bIBAIOIIME BEITUYHHBL:

3.3 CKOPOCTh, BpeMsl, pAacCTOSIHWE, IIeHY, KOJIHYECTBO, CTOUMOCTb,

MTPOU3BOUTENBHOCTb, BpeMs, o0beM paboThl, HCIIONb3YS




apudmernyeckue  OEHCTBUS,  OIEHKY, MNPUKUIKY;  IOJIb30BATHCA
eAMHUIIAMU U3MEPEHHS COOTBETCTBYIOLIUX BEIMYUH

3.4

CocTaBniTh 6yKBeHHLIC BBIPAXKCHUA 11O YCJIOBUIO 3a/la4n

3.5

W3Bnekars umH(bOpMalnio, MpPEACTaBICHHYIO B TaOIUIaX, HAa JIMHEWHOM,
cTos04aroii  WiIM  KPYroBOM  JuarpaMmax,  HHTEPIPETHPOBATH
MpEACTABICHHBIEC JAHHBIE, UCIIOIb30BATh IAHHBIE IIPU PELICHUH 33124

3.6

[IpeacraBnsaTe wuHOpPMAIMIO ¢ TOMOIIBI TaOJWIl, JUHEHHOH W
CTOJIOYATON JUarpaMm

Hal"J'IH,I[Haf[ TCOMETpUA

4.1

IIpuBoauTE mpUMeEpPHl OOBEKTOB OKPYXKAIOIEro MHUpa, UMERIuX (opmy
U3YYEHHBIX T€OMETPUUYECKUX IUIOCKUX U IPOCTPAHCTBEHHBIX (UTYD,
IIPUMEPHI PaBHBIX U CUMMETPHYHBIX (QUTYD

4.2

N300paxaTh C TMOMOIIBIO IUPKYJS, JIMHCWKH, TpPAaHCIOPTUPA Ha
HEJIMHOBAHHOMW U KJIETYaTOi OyMare n3y4eHHbIC TUIOCKHUE TEOMETPUIYCCKUC
¢burypsl ¥ KOHQUTypallii, CAMMETPUYHBIE PUTYPBI

4.3

ITonp3oBaThCs TCOMCTPUUCCKUMU IIOHATHUAMM PaBCHCTBO (1)I/Ipr,
CUMMCTpPUA; HUCIIOJB30BATH TCPMHHOJOIUIO, CBA3AHHYIO C CHMMeTpHefI:
OCb CUMMCTPHH, HCHTP CUMMCTPUU

4.4

HaxomuTh BeNMYMHBI YIJIOB M3MEPEHMEM C IOMOLIBIO TPaHCIOPTHPA,
CTPOUTBH YIJIbl 33/IaHHOW BEJIMYMHBI, MOJIb30BATHCA MPU PELICHUH 3a]1ad
rpajyCHOM MEpOH YIJIOB, PacliO3HaBaThb HA YepTekKaxX OCTPBIA, MPSMOMU,
Pa3BEPHYTHIN U TYIION YTJIbI

4.5

Beruucnarte JUIMHY JOMaHOM, NMEPUMETP MHOI'OYTOJIBHUKA, MOJIb30BATHCS
€AVHULAMU U3MEPEHHUs JUIMHBI, BBIPAKAaTh OJHM EIUHHUIIBI MU3MEpPEHUs
JUIVHBI Yepe3 APyTrue

4.6

Haxonutb, HCHONB3ys YEpPTEKHBIE HHCTPYMEHTBI, PACCTOSHUSA: MEXKIY
JBYMS TOYKaMH, OT TOYKH J0 MPSIMOM, JUIMHY IIyTH HAa KBAJPATHON CETKE

4.7

Boruncnsate miomans QUryp, COCTaBIEHHBIX W3 MPSMOYTOJIBHHUKOB,
UCIOJIb30BaTh pa30MeHHe Ha IMpPSIMOYTOJIbHUKH, Ha paBHbIE (QUIYpHI,
JOCTpavBaHWE 10  NPSAMOYIOJIbHUKA,  IIOJb30BAaThCA  OCHOBHBIMH
€IMHUILIAMU U3MEPEeHHMsI IJIOLIaN, BhIpaXkaTb OJHU €AMHULIBI U3MEpPEHUs
IUIOIIAIHN Yepe3 Apyrue

4.8

PacrioznaBaTh Ha MOJENAX U U300paKEHUSAX MUPAMUY, KOHYC, IUIHHIID,
UCMOJb30BaTh TEPMHUHOJIOTUIO: BEpIIMHA, pPedpo, IpaHb, OCHOBaHHE,
pa3BeprKa

4.9

N300pakaTh Ha KJIeT4aToil Oymare npsMOYTOJIbHBIN Mapasuienenunes

4.10

Brrunciaars 00BeM IpsAMOYT'OJIbHOT'O napajiejenumncaa, KYGa,




IMOJIB30BAaTbCA OCHOBHBIMH €CIMHHUIIAMU U3MCPCHUSA o0beMa

Pemrate HecaoXHBIC 3aaa4d Ha HaXO0XACHHUEC I'€COMETPHUYCCKUX BCIIMYHH B

411
MIPAKTUYECKUX CUTYaLUSIX
Tabnuma 11.3
ITpoBepsieMble JIEMEHTHI coiep kanus (6 Kiacc)
Kon [IpoBepsieMblii AIEMEHT COJEPHKAHUS
1 HarypanbHble unciia
Apudmernveckue JeHCTBUA C MHOTO3HAYHBIMH HATYpaJIbHBIMH YHCIIAMHU.
11 UucnoBble  BBIPAKEHHUS, TMOPSAOK  JIEHCTBUH, HCHOJIB30BaHHWE  CKOOOK.
' Hcnonb30BaHrue Npu BBIYUCIECHUAX IEPEMECTUTEIBHOTO U COYETATEIbHOIO
CBOMCTB CJI0KEHUS U YMHOKEHUS, PaCIpeleIUTEIbHOTO CBOMCTBA YMHOXKEHHUS
1.2 OxpyrieHrne HaTypaJIbHbIX YUCEll
13 JlenmuTenn W KpaTHBIC YWCIA, HAMOOJNBIIUN OOIIMIA JENUTETh W HAaWMEHBIICE

o6mee KpaTHOC. HGHI/IMOCTB CYMMBI U IPOU3BEACHU

14 Jenenue ¢ octratkomM

2 Hpobu

21 OObIKHOBEHHasi JpoOb, OCHOBHOE CBOMCTBO JpoOM, COKpalleHHE JpoOei.
' CpaBHeHUE U yrops0YMBaHue Apooeit

29 Pemenne 3agay Ha Hax0XJEHHE 4YacTH OT LEJIOr0 M ILEJIOro MO €ro 4YacTu.
' JlpoOHOE YMCII0 KaK pe3ysbTaT JIeIeHus

23 [IpencraBnenue JecITUYHOM JApoOM B BHJE OOBIKHOBEHHOH JApoOM U
' BO3MOXKHOCTb IPEJCTaBICHNS OOBIKHOBEHHOW ApoOU B BUJIE IECATUYHON

24 JlecaTuuHble 1poOU U MeTpHuueckas cucteMa Mep. ApudmMerndeckue AeWCTBUS U
' YHCIJIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMU U JIECSITUUHBIMU JPOOSIMU

25 OtHomenune. JleneHne B JaHHOM OTHOWIEHWMH. Macmrad, MOponopuus.

[IpumeneHnue mponopuuii Ipy PeIICHUH 3aaa4

[TonsiTe mpoueHrta. BeluncieHne MpoleHTa OT BEIMYMHBI M BEJIMYMHBI IO €€
2.6 MPOIEHTY. BhIpakeHne MpOIEHTOB JeCATUYHBIMU ApoOsmu. Perenue 3agay Ha
MPOLIEHTHL. BbIpaXkeHne OTHOLIEHUS BEIMYUH B MPOIIEHTAX

3 IlonoxuTeapHBIC B OTPULATCIIBHBIC YUCIIa

IlonoxurenbHble | OTpULATCIIBHBIC YHUCIIA. I_ICJ'IBIC qucia. MO,HYJ'IL qucia,

3.1
reoMeTpHuecKasl HMHTepIpeTanuss MoIyis uucia. M3o0paxeHue ducen Ha




KOOpJIMHATHOW mpsiMoii. HnciioBble MpoMeKyTKU. CpaBHEHUE YHCET

3.2 Apudmernueckue 1eHCTBUSA C MONOKUTEIBHBIMU M OTPULIATEIbHBIMU YHCIAMU
[IpsiMoyronbHas cucTeMa KOOPJAMHAT Ha IUIOCKOCTH. KoopauHaThl TOYKM Ha
3.3 IJIOCKOCTH, abciucca ©  opauHara. Iloctpoenme Touek u  Quryp Ha
KOOPJAMHATHOW INIOCKOCTH
4 BykBeHHBIE BbIpaKEHUs
[Tpumenenne OyKB JUIsl 3alIMUCH MAaTEMaTHYECKUX BBIPAKEHUH U MPeIIOKECHUH.
4.1 CpoiicTBa apudmeTndyeckux neicTBUi. ByKkBeHHBIC BBIpQKECHUS M YHCIOBBIC
II0JICTAHOBKU. ByKBEHHBIE PaBEHCTBA, HAX0X/IEHHNE HEM3BECTHOIO KOMIIOHEHTA
4.2 ®opmyibel, (GopMysbl mepUMETpa M IJIOUIAAU HPSAMOYIOJIBHUKA, KBaJparta,
' o0beMa mapajiiesnenuneaa u Kyoa
5 Pemienue TekcToBBIX 3a/1a4
51 Pemrenre TekcTOBBIX 33714 apu(PMETHIESCKUM CIIOCOOOM
59 Pemenue normueckux 3agau. Pemenue 3agay mepeOoOpoM BceX BO3MOKHBIX
' BapHaHTOB
Pemenune 3amay, coaepKamMx 3aBUCUMOCTH, CBSI3bIBAIOLIMX  BEJIMYUHBL
CKOpOCTb, BpeMms, paccrosiHue, LIEHa, KOJIMYECTBO, CTOUMOCTb,
5.3 IIPOU3BOIUTENILHOCTb, BpeMs, 00beM paboTbl. EaMHUIBI M3MepeHMs: Macchl,
CTOMMOCTH, PpAacCTOSHUs,, BpEMEHH, CKOpocTu. CBs3b MeXay eAMHULAMU
M3MEpEHUs KaxX/101 BEJINYMHBI
54 Pemenue 3anay, cBS3aHHBIX C OTHOLIEHHEM, IPONOPLIUOHATIBLHOCTHIO BEJIUYMH,
' MPOLIEHTAaMU; pellleHue OCHOBHBIX 3aJ]1a4 Ha IpOOU U MPOLIEHTHI
55 OneHka ¥ TpUKHIKA, OKpyriaeHue pesyiabTata. CocraBiieHHe OYKBEHHBIX
' BBIPQ)XEHUH 110 YCIIOBUIO 33/1a4H.
5.6 [IpencraBneHne AaHHBIX C MNOMOINbI0 Tabnaun W auarpamMm. CronOuatbie
' auarpammbl. YTeHHe KpyroBbIX AuarpamMmm
6 Harnsinnas reomerpust
6.1 Touka, mpsmas, OTpe30K, Jyd4, yroi, JIOMaHas, MHOTOYTOJbHUK,
' YeThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT
6.2 B3aumHoe pacrnoniockeHre AByX MPsIMBbIX Ha MJIOCKOCTH, MapaliebHbIe MPSMBbIE,
' MePIIEHIUKYIISIPHBIE TIPSIMBIE
6.3 N3mepenne pacCTOSIHUM: MEXIy ABYMs TOYKAMH, OT TOYKH N0 NMPSMOM, JJIMHA
' MapuipyTa Ha KBaJIpaTHOU CeTKe
6.4 W3mepenue 1 NoCTpOEHKE YIJI0B € MOMOLIBIO TPAHCIIOPTHPA




6.5 Buasl TpeyrosbHUKOB: OCTPOYTOJIbHBIM, MPSAMOYTOJIbHBIA, TYHNOYTOJbHbIMU,
' paBHOOEIPEHHBIN, PABHOCTOPOHHUI
6.6 YetpipexyroabHUK. [IpsIMOYTroNbHUK, KBaJpaT: UCIOIb30BAHUE CBOMCTB CTOPOH,
' yIJIOB, THArOHaJICH
N3o00paxkeHne reoMeTpuyeckux (Uryp Ha HEJIMHOBaHHON Oymare c
6.7 UCIOJIb30BaHUEM LUPKYJIS, IMHEHKH, YroJbHUKa, TpaHcnoptupa. [loctpoenus Ha
KJIeT4aToi Oymare
6.8 [TepumMeTp MHOTOYTOJIBHUKA
6.9 [TonstTre mnomaau Gurypsl, eAUMHULIBI U3MepeHus Miomanu. [IpubmkenHoe
' M3MepeHue miomanu Guryp, B TOM 4ucje Ha KBaAPaTHON CeTKe
6.10 |IIpubnmxeHHOE U3MEPEHHUE UIMHBI OKPYKHOCTH, IJIOLIAIN KpyTra
6.11 CummMeTpusi: LIeHTpalibHasi, oceBasi M 3epkaibHas. [locTpoeHre CUMMETPUYHBIX
' uryp
Harnsimaeie mpencTaBieHust O MPOCTPAHCTBEHHBIX (UTypax: MapaylleNenuIie],
KyO, mpusMma, HUpaMuia, KOHyC, MHHIMHApP, map u chepa. H3zoOpaxeHnue
6.12 |mpoctpaHcTBeHHBIX (puryp. [Ipumepsl pa3BepTOK MHOTOTPaHHUKOB, [UJIUHAPA U
koHyca. Co3ganue Mojeneld MpoCTPaHCTBEHHBIX (uryp (3 Oymaru, MpoBOJIOKH,
IUTACTUIIMHA U IPYTUX MaTepUAIIOB)
6.13 [Tonste oObema, eawHHIBI W3MepeHUs oO0beMa. OOBEM MPSAMOYTOJILHOTO
' napajuienenumnena, kyoa
Tabnuna 11.4
[TpoBepsieMmble TpeOOBaHU K pe3yabTaTaM OCBOCHHUS OCHOBHOM
o0OpasoBarenbHON TTporpamMmsl (7 Ki1acc)
Kon [TpoBepsieMble IpeAMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTenbHON TPOrpaMMbl OCHOBHOTO 001I1ero 00pa3oBaHus
pe3ynbTara

Yucna 1 BEIUMCIIEHUSA

BBIHOJ'IHHTB, CoucTasA YCTHBIC W IMHMCbMCHHBIC IPUCMBI, apI/I(bMeTI/I‘—IeCKI/IC

1.1 .

JeUCTBUS C pallMOHATLHBIMH YU CIIAMH

HaxonuTe 3HaueHWsI YMCIOBHIX BBIPAKEHHH, TPUMEHSATh Pa3HOOOpa3HbIC
1.2 CrocoObl M TpPUEMBbl BBIYUCIEHHUS 3HAUYEHWH JPOOHBIX BBIPaKEHUIA,

coJiepKaimx OOBIKHOBEHHBIC U JECATUIHBIE TPOOH

IlepexoauTh OT OJHOM (POPMBI 3aMUCH YHCEN K APYroi (mpeoOpa3oBbIBATh
1.3 JECSITUUHYIO Ap0o0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHUHYIO, B

YaCTHOCTH, B OECKOHEUHYIO JIECATUYHYIO TPOOb)
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CpaBHUBaTh U YIOPSAJOYMBATH PAllMOHANIbHbIE YUCIIA

1.5 OKpyTIATh yncaa
BBINONMHATE NPUKUAKY W OLIGHKY pE3yJbTaTa BBIYUCIICHUN, OLICHKY
1.6 3HAYEHUHN YMCIIOBBIX BBIPAXKCHHUU. BBINOIHATE NEHCTBUS CO CTEHNEHSAMU C
HaTypaJIbHBIMU MOKa3aTeNIMU
17 [IpumeHsITh OpU3HAKK  JEJIMMOCTH, pA3JOKEHUE HA  MHOXKHUTEIH
' HaTypaJIbHBIX YUCEIl
Pemarp mpakTHKO-OPUEHTHPOBAHHBIE 33]1a4M, CBSI3aHHBIE C OTHOLIECHHEM
18 BEJIMYMH, IIPONOPLUOHAIBHOCTHIO BEJIMYNUH, IIPOLIEHTaMH,
' UHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 3aa4 C Y4ETOM OIpaHUYECHHH,
CBSI3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX 00BEKTOB
2 Anrebpanyeckue BbIpaXKEHUS
21 Hcnonp3oBarh  anreOpavyeckyrd  TEPMUHOJIIOTMIO M CHUMBOJIUKY,
' IPUMEHSATH €€ B IPOLIECCe OCBOSHMsI yueOHOTo MaTepuana
99 HaxoauTe 3HaueHusi OYKBEHHBIX BBIPKEHUI NMPH 3aJaHHBIX 3HAUYEHUSX
' MIEPEMEHHBIX
23 BeimonuATe  mpeoOpa3oBaHus  LEJIOTO  BBIPAKEHHS B MHOI'OYJICH
' MIPUBEJICHUEM TOJO0OHBIX CIIaraeMbIX, PACKPHITHEM CKOOOK
24 BBINONMHATE YMHOKEHHE OJHOWIEHA HAa MHOIOWIEH M MHOIOWIEHa Ha
' MHOTOYJIEH, IPUMEHATH POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTU
OcyiecTBIATh pa3ioKEHUE MHOTOYJICHOB HAa MHOMKUTEIM C IOMOIIBIO
2.5 BBIHECEHHsI 32 CKOOKHM OOIIEro MHOMKUTENs, T'PYNIUPOBKU ClaraeMbix,
npUMEHEHHs (POPMYJT COKPALIEHHOTO YMHOXKEHUS
26 [TpumensaTh mpeoOpa3oBaHUs MHOTOYJICHOB JUI PEIICHUS pa3IMYHbIX
' 3aJ1a4 U3 MaTEMaTUKH, CMEXKHBIX [TPEIMETOB, U3 pealbHON MPAKTUKU
27 Hcnons30BaTh CBOMCTBA CTENEHEN € HATYPAIBHBIMH IOKA3aTENAMM IS
' npeoOpa30oBaHusl BEIPOKSHUIN
3 VYpaBHEHUS U HEPAaBEHCTBA
Pemrate nuHelHbIE ypaBHEHUS ¢ OJHOM NMEPEMEHHOW, NPUMEHsS IIpaBuia
3.1 Iepexosia 0T UCXOAHOIO YpaBHEHMs K paBHOCWIBHOMY emy. IIpoBepsTs,
SBJIAETCS JIM YUCIIO KOPHEM YpaBHEHUS
39 [TpumensaTh rpaduueckue METOIbl PU PEIICHUH JIMHEHHBIX YpaBHEHUH U
' UX CUCTEM
33 [TonOupars mpuMepsl Map 4YHUCEN, SBIAIOMIKUXCS PEIIeHUEM JUHEHHOro

YpaBHCHUA C ABYMS IEPEMECHHBIMHA




CtpouTh B KOOPAMHATHOW IIJIOCKOCTH TpadUK JIMHEHHOTO ypaBHEHHS C

3.4 IBYyMsI TEPEMEHHBIMU; TMOJB3YACh TpaQuKoM, TPUBOIUTH MTPUMEPHI
pelIeHUs ypaBHEHUS
35 Pemarp cucTembl OBYX JIMHEHHBIX YpaBHEHUW C JBYMsS NIEPEMCHHBIMU, B
' TOM uucie rpadpuuecku
CocTaBnaTh M peliath JIMHEHHOE ypaBHEHUE HWJIM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHUI MO YCIOBHUIO 3aJaud, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ TIOJYYCHHBIN pe3yIbTar
4 Koopaunats! u rpaduku. @yHkuun
N300paxxaTh Ha KOOPAMHATHOW TMPSIMOH TOYKH, COOTBETCTBYIOIIHE
4.1 3aJJaHHBIM KOOpJMHATAaM, JIy49d, OTPE3KH, WHTEPBaJbl, 3aIUCHIBAThH
YHCIIOBBIE TPOMEKYTKH Ha alNreOpandeckoM s3bIKe
4.2 OtmeuaTs B KOOPAMHATHOM MIIOCKOCTH TOYKH IO 33/IaHHBIM KOOPAWHATAM
4.3 Crtpourts rpaduku muHeHHbIX QyHKIMNA. CTpouTh Tpaduk QyHKIUHU Y = |X]
OnuceiBaTh C MNOMOUIbIO (PYHKIMIA W3BECTHBIE 3aBHUCUMOCTH MEXIY
4.4 BEeJIMYMHAMU: CKOPOCTb, BpEMs, pacCTOSHUE, LIeHY, KOJIMYECTBO,
CTOUMOCTb, TPOU3BOIUTEIILHOCTD, BpEMsi, 00beM padOTHI
4.5 HaxoauTh 3HaueHne QyHKIUH 110 3HAYEHUIO €€ apryMeHTa
[Tonumars rpadudeckuii cnocod MpeacTaBIeHUs U aHAIM3a HHPOpMAIUH,
4.6 U3BJIEKaTh U HHTEPIPETHPOBATh MHPOpPMAIMIO M3 TIpadUKOB pealibHbIX
MPOLIECCOB U 3aBUCHMOCTEM
5 BeposiTHOCTB 1 cTaTHUCTHKA
Uwnrare wHQOpPMAIHIO, TPEJICTABICHHYI0 B TaOJIWIaX, HA JHarpammax,
5.1 MIPEJICTaBIATh IaHHbIE B BUE TA0JHUIl, CTPOUTH TUArpaMMBbI (CTOTONKOBBIE
(cTronbuareie) U KPYTOBBIE) 10 MACCUBAM 3HAYCHHI
59 OnuceiBaTh W UWHTEPIPETHPOBATh pPEATBbHBIC YHCJIOBBIE JIAHHEIC,
' MpeACTaBICHHBIC B TAOIUIAX, HA TUarpaMmax, rpaukax
Hcnonb30Bath AJI8 OMHCAHUS JAHHBIX CTATUCTHUYSCKUE XaAPAKTEPHUCTUKH:
5.3 cpenHee apudmMeTHdyeckoe, MeAWaHa, HaWOOJIbIIee W HaUMEHbIIee
3HAUEHUSs, pa3Max
Nwmets mpeacTaBneHue O ciaydyailHOW M3MEHYMBOCTH HA TpHUMeEpax IIeH,
5.4 (GU3UYECKUX  BEJIIMYWH,  AHTPONIOMETPUYECKHX  JAHHBIX,  HUMETh
MIPEJICTABJICHHUE O CTATUCTUYECKON YCTOMYUBOCTH
6 I'eomerpust
6.1 PacrioznaBath W3ydeHHBIC TEOMETPUYECKUE (DUTYpBI, ONpEAeNATh WX




B3aUMHOE  paCIOJIOKEHUE, Hu300pakaTh T'e€OMETpUUYeCKHe (UTYpHI,
BBIIIOJIHATL YCPTCXKU 110 YCIOBUIO 3aldayu. H?)MCPSITL JIMHEUHBIE U
YIJIOBBIC BCJIIMYMWHBI. Penrate 3ala4M Ha BBIYUCJICHUC IJIMH OTPE3KOB U
BEJIMYMH YIJIOB

6.2

Jlenate TpyOyi0 OLIEHKY JMHEMHBIX U YIJIOBBIX BEJIUYHMH IPEAMETOB B
peanbHON KM3HM, Pa3MEpPOB MPUPOJHBIX OOBEKTOB. Paznnuarh pa3zmepsl
3THX 00BEKTOB I10 MOPSIKY BETHUNHBI

6.3

CTpouth 4epTeKH K FT€OMETPUUECKHUM 3a/1adyam

6.4

[Tonb30oBaTbcsi MpU3HAKAMU PABEHCTBA TPEYTOJILHUKOB, MCIIOIb30BAThH
MPU3HAKA U CBOMCTBa pPaBHOOEIPEHHBIX TPEYrOJbHUKOB IMpPHU PEHICHUU
3aza4

6.5

ITpoBoUTH JIOTMYECKHe paccyxaeHus C UCIIO0JIb30BaHUEM
TrE€OMETPUUYECKUX TEOPEM

6.6

[Tonbp30BaTbCsl MpU3HAKAMU PABEHCTBA NPSAMOYIOJBHBIX TPEYrOJbHUKOB,
CBOMCTBOM MEJMAHbl, IIPOBEACHHOW K THUIOTEHY3€ IIPSIMOYTOJIBHOIO
TpEyroJIbHUKA, B PELICHUU T€OMETPUYECKUX 3a1a4

6.7

Onpenenarb napayieIbHOCTh MPSAMBIX C IOMOIIBI YIJIOB, KOTOpPBIE
oOpa3yer ¢ HuMH cekymas. OmnpenensTh NapauIeIbHOCTh MPSMBIX C
IMOMOIIBID PABEHCTBA PACCTOSIHUKA OT TOYEK OJHOM OPSAMOW 1O TOYEK
JIpYrou npsMon

6.8

Pemate 3amaun Ha kieryaToil Oymare

6.9

[TpoBOAUTH BBIYUCICHHUS M HAXOIUTh YHUCIOBbIE U OyKBEHHBIE 3HAYCHUS
YIJIOB B TE€OMETPUUYECKUMX 3aJayax C HCIOJb30BAHUEM CYMMBI YIJIOB
TPEYroJIbHUKOB U MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX MPHU
MEPECEUCHUN JIBYX IMapajulesibHbIX MOpsIMBIX  CeKymel. Pemats
MPAKTUYECKUE 3a/1a4X Ha HAXOKJICHUE YIJIOB

6.10

Bnagers NOHATHEM T'€OMETPUYECKOTO MECTa TOYEK. YMETh ONPENEIATH
OMCCeKTpUCY yIida M CEpeIUHHBIM TNEepHeHAUKYIIp K OTpe3Ky Kak
reOMETPUYECKUE MECTA TOUEK

6.11

@opMyIMpOBATh ONPEACIICHNUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETPa
OKPY)KHOCTH, IIOJIb30BaTbCid HMX CBOMCTBAMU. YMETb IIPUMEHATH 3TH
CBOMCTBA IIPHU PELLECHUH 3a/1a4

6.12

Brnaners noHsATHEM ONMMCAaHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh ee 1eHTp. [lonmp3oBaThest akTamMu O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYrOJbHUKA TMEPECEKAITCd B OJHOM TOYKE, MU O TOM, 4YTO
CEepEAUHHBIEC MEPIEHAUKYIAPBI K CTOPOHAM TPEYTOJbHHUKA NEPECEKAIOTCS
B OJTHOM TOYKE

6.13

Brnaners moHsATHEM KacaTelIbHOH K OKPY’KHOCTHU, ITOJIb30BATHCA TCOpCMOﬁ




0 MEepHEeHANKYIIPHOCTH KacaTelbHOW U paJuyca, IPOBEJCHHOIO K TOYKE
KacaHus

Ilons30BaThCA HpOCTCﬁHlPIMPI TCOMECTPUICCKUMU HCpaBCHCTBAMU,

6.14 .
IIOHUMATh UX MPAKTUYECKUIN CMBICI
6.15 [IpoBOAUTH OCHOBHBIE T€OMETPUUECKHUE ITOCTPOEHHUS C IIOMOIIBIO LIUPKYJIA
' U JIMHEWKN
Tabnuua 11.5
[TpoBepsiemble 3neMeHThI cosiepxkanus (7 kiace)
Kon [IpoBepsieMbIil 2JIEMEHT COACPKAHUS
1 Hucna 1 BBIYUCICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHYHBIC, MEpeXo] OT OAHOH (OpMBI 3aMUCH
11 npobeit k apyroil. IloHATne palMOHANbHOIO 4YHCIA, 3alUCh, CPABHEHHE,
YIOPSA0YMBAHUE PALIMOHATIBHBIX YHCEI
19 Apudmernueckue neHCTBUSA C pallMOHAJIBHBIMM 4MciIaMU. Pemienue 3amay u3
' peanbHOM MPAaKTUKU HA YaCTH, Ha IpooU
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIpelesieHue, mpeoOpa3oBaHue
' BBIPQKEHUI HA OCHOBE ONPEENICHUS, 3aIIUCh OOJIBIIUX YUCEI
14 [IporeHThl, 3anuch NPOLIEHTOB B BUAE ApoOu M ApoOH B BUAE MPOLEHTOB. Tpu
' OCHOBHBI€ 3a/1a4M Ha IIPOLICHTHI, PEIICHUE 3a/1a4 U3 PEallbHOU NPAKTUKU
15 [IpuMeHeHne MPU3HAKOB JEITMMOCTH, PA3JI0KEHNE HA MHOKHATEIN HATypalbHBIX
' qHcen
1.6 PeanbHble 3aBUCHUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHasi MPONOPLHUOHATBHOCTH
2 Anrebpanyeckue BbIpaXKEHUS
21 IlepemeHHBIE, YMCIOBOE 3HAYEHHE BBIPAKEHMS C NepeMeHHOH. [lomycTtumsle
' 3HAYEHUS TIEPEMEHHBIX
29 [IpencraBneHne 3aBUCUMOCTH MEXKJIy BeIMYMHAMH B BUAE (HOPMYIIBI.
' Beruucnenus no gpopmynam
2.3 IIpeoOpa3oBanue OyKBEHHBIX BBIPAXKEHUH, TOKAECTBEHHO paBHbIE BBIPAKEHUS
2.4 CBolicTBa CTENIEHU C HATYPaJIbHBIM [10KA3aTEIEM
25 Opnowienbl u MHorowieHsl. CreneHbp MHorowieHa. CIiojkeHUE, BBIUMTAHHE,
' YMHOKE€HHE MHOI'OUYJICHOB
2.6 @opMysbl COKPAaLIEHHOIO YMHOXKEHHS: KBaJpaT CyMMBbl M KBaapaT Pa3HOCTH.




®dopmyra pa3HOCTH KBaApaToB. Pa3noxkeHre MHOTO4JIEHOB Ha MHOKUTENH

3 YpaBHeHHs
31 VYpaBHeHHe, KOpEHb YpaBHEHHUs, MpaBWwia IpeoOpa3oBaHUs YpaBHEHUS,
' PaBHOCWJIBHOCTb ypaBHEHUH
39 JluHeitHoe ypaBHEHHUE C OJHOM TIEPEMEHHOM, YHCIO KOpPHEH JIMHEHHOTO
' YpaBHEHUS, PEIICHHUE JIMHEHHBIX YPABHEHUN
33 CocraBiieHne ypaBHEHUH IO YCIOBHUIO 3aJaud. PelieHue TEKCTOBBIX 3ajad C
' MTOMOIIBIO YPaBHCHHI
3.4 JIuneitHOE ypaBHEHUE C ABYMS IIEPEMEHHBIMHU U €T0 Ipaduk
Cucrema 1ByX JTMHEWHBIX ypaBHEHUH C JABYMs llepeMEHHbIMU. Pemenue cucrtem
3.5 ypaBHEHUH crocoOOM MOJCTaHOBKHU. [Ipumepnl pelleHuss TEKCTOBBIX 33/ad ¢
IIOMOILBIO CUCTEM YPABHEHUI
4 Koopaunats! u rpapuku. OyHkuuu
4.1 Koopaunara Touky Ha psaMoit
4.2 YucoBele NMPOMEXYTKH. PaccTosHue MeXIy IBYMsl TOYKAMU KOOPAMHATHOM
' PSIMOi
43 [IpsmoyronbHas cucrema koopauHar, ocu Ox m Oy. AOcuucca u opauHaTa
' TOYKH Ha KOOPJAUHATHOMN IIOCKOCTH
44 [Ipumepsr rpadukoB, 3agaHHbIX (opmynamu. UteHue rpaduKoOB peasbHBIX
' 3aBUCHMOCTEH
4.5 [Tonstue pynkuuu. I'paduk ¢pynxuun. CroiicTBa GyHKIMN
4.6 Jluneitnas pynkuus, ee rpaduk. I'papux pyHKIMM y = [X|
4.7 I'padnueckoe penieHne JIMHEWHBIX YPaBHEHUH U CUCTEM JINHEWHBIX YpaBHEHUI
5 BeposiTHOCTB M cTaTHCTHKA
[IpencraBnenue MaHHBIX B BHUAE TaOiuIl, AuUarpamm, rpadukoB. 3aroIHEHUE
51 Ta0JMl, YTEHHE M TOCTPOEHHE AuarpaMM (CTOJIOMKOBBIX (CTOJIOYATBIX) H
' KpYyroBbIx). UTeHne rpauKoB pealbHBIX MporeccoB. M3Bieuenne nHdopmauu
U3 IUarpamm M TadJiull, UCTIOJIb30BaHUE U UHTEPIIPETALIMS JaHHBIX
OmnwucartenpHas CTaTHCTUKA: CpelHee apu(MeTHdecKkoe, MeauaHa, pasMax,
5.2 HauOoJblllee M HauMEHbIIee 3HAa4YeHHs Habopa YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHUYHUBOCTU
CrayvaiiHplif SKCHepUMeHT (ONBIT) M ciydaiiHoe coObiTHe. BeposTHOCTH U
5.3 yacTtoTta. Poib MaJIOBEpOSITHBIX W MPAKTUYECKH JIOCTOBEPHBIX COOBITHIl B

npupoe u B oduiecTse. MoHeTa U UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEN




I'pad, Bepmmna, pedpo. Crenenp BepmuHbl. Yncio pedbep u cymMMapHasi CTENEHb
BepunH. [IpencraBnenue o ca3Hoctu rpada. Lenu u muxiel. [lytu B rpadax.

5.4 .
O6xonx rpada (diinepoB myth). IIpencraBienne 06 OpuEHTUPOBAHHOM rpade.
Pemrenue 3anau ¢ momonipio rpadon

6 I'eomerpus

Hauanbnubie moHatusi reoMerpur. Todka, mpsiMasi, OTPE30K, Jyd. Yroj. Bumbl
6.1 yriaoB. BepTukanbHble U CcMexHble yribl. buccektpuca yria. Jlomanas,
MHOTOYToJbHUK. [lapamienbHOCTh U NEPHEHANKYISPHOCTD MPSIMBIX

Cummerpuunbie ¢urypel. OCHOBHBIE CBOMCTBa oceBoi cummeTpuu. [Ipumepst

6.2
CHUMMETPHH B OKPYXKAIOIIEM MHPE

6.3 OCHOBHBIC TOCTPOCHUSI C TOMOUIBIO IHMPKYJIS M JUHEHKU. TpeyrojbHUK.
' BeicoTa, Meinana, OuccekTpuca, uX CBOiCTBa

6.4 PaBHOOenpeHHBIH W PaBHOCTOPOHHUI  TpeyronbHHKH.  HepaBeHCTBO
' TPEyroJibHUKa

6.5 CBoiicTBa W MpU3HAKH PaBHOOEIPEHHOrO TpeyroyibHHUKa. [Ipu3Haku paBeHCTBa
' TPEYTrOJIbHUKOB

6.6 CBoiicTBa ¥ TPU3HAKH MapaUICIbHBIX MPsAMbIX. CymMMa yIJIOB TpPEYroJbHHUKA.

Bremnue YIJibl TPEYT'OJIbBHUKA

[IpssmoyronbHblii  TpeyroapHuk. CBOHCTBO  MEAMaHbl  MPSMOYTOJIBHOIO
6.7 TPEYrojibHUKa, IPOBENAEHHOM K  rumnoreHy3e. IIpusHakum  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpSIMOYroabHBIN TPEYroiabHUK ¢ YriioMm B 30°

HepaBeHcTBa B TeoMeTpuM: HEPABEHCTBO TPEYTOJILHUKA, HEPABEHCTBO O JUTUHE
6.8 JIOMaHOW, TeopemMa o OoyblieM yrie W OoybIIeld CTOPOHE TPEYTOJIbHUKA.
[TepnieHAMKyYISAp U HAKIOHHAS

FCOMCTpI/I‘IeCKOC MECTO TOYCK. BI/ICCGKTpI/Ica yria n Cepe,[[I/IHHHﬁ

6.9
MEPIICHAUKYIISP K OTPE3KY KaK TEOMETPUUYECKUE MECTA TOYEK

6.10 OKpyXHOCTb U KpYT, XOpJla U IUAMETP, UX CBOMCTBA. B3anmHoOe pacnosioxxeHue

' OKPY>KHOCTH U ipsiMoii. KacarenbHast U ceKyiasi K OKpYKHOCTH
6.11 OKpyXHOCTb, BHOHCaHHasi B yroj. BrucanHas W oOmNHCaHHAas OKPY>KHOCTH

' TpPEYroJbHUKA

Tabnuna 11.6
[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTenbHON TPOrpamMMBbI § Kiacca
Kon [IpoBepsiemble MpeAMETHBIE PE3YIBTAThl OCBOCHHSI OCHOBHOM

IMPOBEPACMOTro O6p330BaTCHLHOﬁ mporpaMmMbl OCHOBHOT'O O6H.I€FO O6pa30BaHI/IH




pe3yibTara

1

Ypcna v BEIUMCIICHUS

1.1

Hcnonp30BaTh HavalbHbIE IPEICTABICHHUS O MHOKECTBE E€HCTBUTEIIBHBIX
qyucen JUId CPaBHEHMs, OKPYIJIEHMS U BBIYMCICHMH, H300paxarb
JEHCTBUTEIILHBIE YACIIA TOYKAMU Ha KOOPJAMHATHOM IPSIMOU

1.2

[TpumMeHsaTh MOHATHE apUPMETHYECKOTO KBAJPATHOTO KOPHS, HAXOIHUTH
KBaJpaTHble KOPHHM, WCHOJNb3ysd IPU HEOOXOOUMOCTH KAaJIbKYJIATOD,
BBINOJIHATE NPeoOpa3oBaHUs BBIPAKEHHUM, COJEp)KalIMX KBaJpaTHbIE
KOpHH, UCIIOJIb3Yysl CBOMCTBA KOPHEHN

1.3

Ucnonp3oBaTh 3anucu OOIBIINX U MAaJIBIX YHCET C IIOMOIIBIO JCCATHUYHBIX
npobeit u creneHelt uncna 10

Anrebpanyeckue BbIpaXKEHUS

2.1

HpI/IMeHHTb HNOHATHUC CTCIICHHM C [OCJIbBIM II0Ka3aTCjI€M, BBIIIOJIHATH
Hp606p330BaHI/IH BBIpa)KeHHﬁ, CoacpIKamnx CTCIICHHU C OCJIbIM
II0Ka3aTcCJIEM

2.2

BBINONHATE TOXKAECTBEHHBIE MPEOOPA30BAHMSI PAIIHOHATBLHBIX BBIPAKCHHN
Ha OCHOBE IPaBWJI JCHCTBUH HaJ MHOTOWICHAMH W alTreOpamdecKuMU
TPOOSMH

2.3

PaCKJ'IaI[I)IBaTI) KBaI[paTHBIﬁ TPEXUICH HAa MHOXKHUTCIIN

2.4

[IpumensTh mpeoOpazoBaHus BBIPAXKEHUN IS PEIICHUs pa3InYHbIX 3a7a4
13 MaTE€MaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEAIILHON ITPAKTUKHU

YPaBHeHI/IH " HCPABCHCTBA

3.1

Pemrate nuHEHbIE, KBaAPAaTHBIE YPAaBHEHUS U pAallMOHAIbHBIE YPAaBHEHMUS,
CBOJAIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU

3.2

[IpoBOaUTH MpocCTENIINE UCCIEI0BAHUS YPABHEHUM U CUCTEM YPaBHEHUM,
B TOM 4YHCJI€ C TpUMEHEHHWEeM Tpaduueckux MpeACTABICHHI
(ycTraHaBIMBaTh, UMEET JIM YPaBHEHUE WM CUCTEMa YPaBHEHHU peIIeHUs,
€CIIM UMEET, TO CKOJIBKO, U TIpoYee)

3.3

IlepexoauTh OT cioBecHOW (POPMYTUPOBKHU 33aaud K ee ainredpanyeckont
MOJIENIM C MOMOUIBIO COCTAaBJICHUsI YPAaBHEHUs WJIM CUCTEMBI ypaBHEHH,
MHTEPIPETUPOBATH B COOTBETCTBHM C KOHTEKCTOM 3aJauM MOJyYEHHBIN
pe3yspTar

3.4

IIpuMeHATH CBOMCTBA YHUCIIOBBIX HEPABEHCTB I CPAaBHEHUS, OLICHKH,
peuiath JIMHEMHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM M HMX CHUCTEMBI,
naBaTh rpaUuecKyr0 WILIIOCTPALMI0O MHOXKECTBA PELICHUI HEepaBeHCTBA,
CUCTEMBI HEPABEHCTB




OyHKIUU

IlormMaThk 1 UCIIOJIB30BATh q)YHKI_II/IOHaJ'IBHBIe IIOHATHUA U A3BIK (TepMI/IHBI,

4.1 CUMBOJIMYECKUE O0O03HAUCHUs), OMNPENeNATh 3HadeHue (QYHKIUU TIO0
3HA4YCHHUIO apTyMEHTAa, ONPEENIATh CBOUCTBA (DYHKIUH 110 ee TpaduKy
4.2 CtponTh rpaduKu SIEMEHTapHBIX GyHKIWM Buga: Y = ; Y = X, y= X,
y = |X|, onmHChIBaTh CBOMCTBA YUCIOBOM (DYHKIMH O €€ rpaduKy
5 BepoATHOCTB U cTaTUCTHKA
W3BnekaTh U mpeoOpa3oBbIBaTh MH(OPMAIHMIO, MIPEICTABICHHYIO B BUJE
5.1 TaOauI, auarpaMM, TrpauKoB, MPEICTABIATh IaHHBIE B BHUAE TaOIHII,
Jrarpamm, rpaukoB
OnuceiBaTh JaHHBIE C ITOMOIIBIO CTATUCTHYECKUX IOKa3aTeseil: CpeIHuX
5.2 3HaYeHUH U Mep pacceuBaHus (pa3Max, [JUCIEPCHUs U CTaHAApPTHOE
OTKJIOHCHHE)
53 HaxoauTh 4acTOTBI YHCIIOBBIX 3HAUEHUM U 4aCTOThI COOBITHI, B TOM YHCIIE
' 10 pe3yJbTaTaM U3MEPEHUI 1 HAOJI0IeHUI
HaxomuTh BeposATHOCTHM  CilydallHbIX COOBITMM B  ONbBITAaX, 3Has
5.4 BEPOSITHOCTH 3JIEMEHTApHBIX COOBITUH, B TOM 4YHCIE B OIBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTApHBIMU COOBITUSAMU
55 Hcnonb30Batk rpadguueckue MOJIeNU: AEPEBO CIy4ailHOro 3KCIepUMEHTa,
' auarpamMmbl Dijepa, 4uciaoBast npsimas
OnepupoBaTh MNOHSATUSIMU: MHOXKECTBO, ITOJIMHOXKECTBO; BBINOJIHSTD
5.6 orepaiy Haj MHOXXECTBaMHU: OOBEIMHEHUE, NEepeceyeHue, JOMOIHEHUE;
MIEPEUUCIIATH 3JIEMEHTHI MHOXKECTB, IPUMEHSTH CBONCTBA MHOYKECTB
Hcnonb3oBare rpaduyeckoe MmpencTaBieHUe MHOXKECTB U CBA3EH MEXIY
5.7 HUMH JUJISl OIIMCAHMs MPOLIECCOB U SIBJICHHUM, B TOM YHUCIIE IIPU PEIICHUU
3a/1a4 U3 IpYrux yueOHbIX MPEIMETOB U KypCOB
6 I'eomerpust
6.1 PacrioznaBaTh OCHOBHBIE BHJIBI UYETHIPEXYTOJBHUKOB, WX JJIEMEHTHI,
' M0JIb30BAThCS UX CBOMCTBAMU MPHU PEIIEHUU T€OMETPUUECKHUX 3a]1au
6.2 [IpuMeHATh CBOWCTBA TOYKH MEpPECEUEHUsT MENUaH TPEyroJbHUKa (IeHTpa
' Macc) B pelieHu  3a/1a4
Bnagerp mnoHATHEM cpeAHEW JIMHUM TPEYrojJbHUKA M Tpaleluw,
6.3 IPUMEHATh MX CBOMCTBA IIPU PELIEHUM T'€OMETPUUYECKUX 3ajad.

[Tons30oBatbest Teopemon Paneca W TEOPEMOM O NIPONOPIUOHAIBHBIX
OTpe3Kax, MPUMEHSATh UX Ul PEIIEHUS IPAKTUUECKUX 3a1a4




[IpumensTh  mpU3HAKW  MOJOOMS  TPEYroJbHUKOB B pELICHUU

6.4

reOMETPUYECKUX 3a]1a4

[Tonb3oBatbest Teopemoit [ludaropa myis pemieHuss TEOMETPUUECKUX H
6.5 npakTuueckux 3agady. CTpoUTh MaTeMaTUYECKYI0 MOJEIb B MPAKTUYECKUX

3aaa4ax, caMOCTOATCIIbHO ACJIaTh YCPTEK WM HAXOJUTH COOTBCTCTBYIOLIUEC
JJIMHBI

Brnagers mnoHATHSMM CcHHYyCa, KOCMHyCa M TaHI€HCAa OCTPOro yria
6.6 MPAMOYTOJIBHOTO TpeyroyibHUKa. [10Jb30BaTbCsi 3TUMU MOHSATUAMM IS
peLIEHNs TPAaKTUYECKUX 3a1a4

Boruncnsate  (pa3iuyHbIMEH - clIOCOOAaMH) IUIOIIAAL TPEYrojbHUKA U
IUIOH[AM  MHOTOYTOJIbHBIX  (Guryp (monb3ysich, TJae HE0OX0IHUMO,
KaJbKynATopoM). [IpuMEHSATh MONy4YeHHbIE YMEHHUS B IPAKTUYECKUX
3a1auax

6.7

Bnagers MOHATHSMHM BIMCAaHHOTO M LEHTPAJIBHOIO yrja, MCIOJb30BaTh
6.8 TEOpPEMBI O BIMCAHHBIX yIJIaX, yriax MeXJy XOopAaMu (CEKYLUIMMU) U yIiie
MEX/1y KacaTeJIbHON U XOpAOH IIPU PELIEHUU T€OMETPUUECKHX 3a]1a4

BJI&I[GTI) IMOHATHUEM OIMMCAHHOI'O YCTHIPEXYTOJIbHUKA, TIPUMCHATDH CBOMCTBA

6.9
OIMCAaHHOTO YEThIPEXYTOJIbHUKA PU PELIEHUH 3a/1a4
[IpuMeHsTh NOMyYEHHBIE 3HAHUS HA IPAKTUKE - CTPOUTh MAaTEMaTH4YECKHE
6.10 MOJIENIM JUIsl 3ajjad peaylbHOM J>KM3HM M TPOBOJUTH COOTBETCTBYIOLIME
' BBIUUCIICHUS C IPUMEHEHHUEM 10100Usl U TPUTOHOMETPUH (II0JIB3YSCh, I/1€
HE00X0/IMMO, KaJIbKYJISITOPOM)
Tabnuma 11.7
[TpoBepsiemble 311eMeHTHI cojiepxkanus (8 ki1ace)
Kon [IpoBepsieMBIil 2JIEMEHT COAECpKAHUS
1 Yucna v BBIYUCTICHUS
11 KBanpatusiii kopeHb u3 uymcna. [loHstue 00 uppaloOHaIBHOM YHUCIE.
' JlecsiTuuHble TPUOIMKEHNS UPPALMOHATIBHBIX YHCE
CpoiicTBa apu(pMETHUYECKHX KBAJpPaTHBIX KOpPHEH U WX MpPUMEHEHHE K
1.2 npeoOpa3oBaHUIO YHMCIOBBIX BBIPAKEHUH U BBIYHCICHUAM. JleHCTBUTEIbHBIE
qucia
1.3 Crenens ¢ 1eqbIM [T0Ka3aTeaeM U ee cBoiicTBa. CTaHaapTHas 3aluch 4ucia
2 AnrebpanyuecKue BHIPAKEHHS
2.1 KBagpaTHblil TpexuiieH, pa3ioskeHHe KBaIpaTHOTO TPEXWIeHA Ha MHOKHUTEIH
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO airedpanydeckoit qpodu




2.3

Crnosxenue, BBIYMUTaHUE, YMHOXKEHHUE, JIeJICHHE aare0pandeckux apooei

24 PanmonansHbIe BIpaKEHUS U UX TIPEOOpa30BaHUC
3 VYpaBHEHUS U HEPAaBEHCTBA
31 KBagpatHoe ypaBHeHHe, (opMyna KOpHEH KBaJgpaTHOro ypaBHeHus. Teopema
' Buera
3.2 Pemienue ypaBHeHM, CBOIAIIMXCS K IMHEHHBIM U KBaIpaTHBIM
3.3 [Ipocreiimme 1poOHO-pallMOHATILHBIC YPAaBHEHUS
I'papuueckas mHTepnpeTanyss ypaBHEHUH C JBYMs I[E€PEMEHHBIMH U CUCTEM
3.4 JMHEWHBIX YpaBHEHHH C JByMs IepeMeHHbIMH. llpumepsl pelieHus cucreMm
HEJIMHEHHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMU
3.5 Pemrenre TekCTOBBIX 33724 anreOpanyeckuM Crocooom
3.6 YucnoBbie HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaeHcTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
3.9 JIuHelHbIe HEpaBEHCTBA C OJIHOM TTEPEMEHHOMN
3.10 |CucteMbl TMHEHHBIX HEPABEHCTB C OJTHOM NEpPEMEHHOMN
4 OyHKIMH
41 [Tonarue Qynkiuu. O6macTb ompeAeseHus U MHOXKECTBO 3HAYCHUN (YHKLUU.
CrniocoObI 3a1anust PyHKIHIA
4.2 I'padux ¢pynkuuu. UreHre cBOMCTB GYHKINU 1O €€ TpapuKy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAXKAIOLINX pPeabHbIE TPOLIECCH
44 @OyHKIMM, ONUCHIBAIOUIME TNPSAMYI0 U OOpaTHYI0 IPONOPLUOHAIBHBIE
3aBUCUMOCTH, UX IpauKu
45 OyHKIMH Y = X2, y= X
4.6 Oyukiun Y = \/; Y =X
4.7 I'padnueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHH
5 BeposiTHOCTB M cTaTHCTHKA
5.1 [IpencraBienue qaHHBIX B BUAE TaOIUL, 1UarpaMM, TpaduKoB
5.2 MHOXECTBO, DJIEMEHT  MHOXECTBa, TMOAMHOXecTBo. Omepanuu  Hax




MHO>KECTBaAMHU: O6”beI[I/IHeHI/Ie, NEpECCUCHUC, NJOIMOJTHCHUEC

CsoiicTBa onepauﬂﬁ Haa MHOXECTBaMH: IHNEPEMECTUTCIIBHOC, COUYCTATCIIBHOC,

5.3
pacnpeennTenbHOe, BKIOYEHUS
54 Hcnonb3oBaHue rpapuueckoro IMpeICTaBICHUS MHOXECTB JJI  ONMCAaHUS
' peaJIbHBIX MIPOLIECCOB U ABJICHUH, IPU PELICHUU 3a1a4.
55 N3mepenue paccenBaHusi JAaHHbIX. Jlucrepcust U CTaHAAPTHOE OTKIOHEHHE
' YUCIIO0BBIX HA0OpoB. JlMarpamma pacceuBaHUs
DOnemeHTapHbIe  COObITHS  chnydaiiHoro  ombita.  Crhy4aiiHble  COOBITHSL.
5.6 BepositHocT  cOOBITHI. OmNBITBI ¢ PaBHOBO3MOXHBIMH  3JIEMEHTAPHBIMU
' coOobitusiMu.  CriydaiiHpiid  BeIOOp. CBsi3b  MEXAY MaJOBEPOSTHBIMH H
MPAKTUYECKH JJOCTOBEPHBIMH COOBITHUSIMU B IIPUPOJIE, OOLIIECTBE M HAYKE
HepeBo. CBoiicTBa /1epeBbEB: €IUHCTBEHHOCTh IyTH, CYLIECTBOBAHUE BUCSYEH
5.7 BEPLIMHBI, CBS3b MEXAY YHCIOM BEpUIMH W 4yuciaoM pebep. IlpaBumiio
yMHOXXeHus1. Pemenne 3a1a4 ¢ moMomsio rpagos
[IpotuBononoxusle  coObiTuss.  [uarpamma  Oiinepa. OObenuHeHue U
5.8 nepeceueHue coObiThil. HecoBmecTtHble coObiTHs. PopMynia  CIIOXKEHUS
BEPOATHOCTEM
5.9 YcnoBHas BeposTHOCTh. [IpaBuino ymHokenus. HezaBucumble coObITHS
[IpencraBienue skciepuMeHTa B BUJE JepeBa. PemieHue 3ajau Ha HaxOXKACHHUE
5.10 |BeposTHOCTEH € MOMOUIBIO JiepeBa CIy4allHOrO SKCIEPUMEHTa, JuarpaMm
Ditnepa
6 I'eomeTpus
6.1 YersipexyronpHuku. [lapamienorpamm, ero npu3sHaky U CBOMCTBA
6.2 [TpsiMoyroibHUK, poMO, KBaJpaT, X MPU3HAKH U CBOWCTBA
6.3 Tpaneuus, paBHOOOKass Tpameuusi, ee CBoiicTBa M mpusHaku. IIpsmoyronbHas
' Tparnemus
6.4 Meron ynBoeHus Menuanbl. llenTpanbnas cumMmerpusa. Teopema Paneca u
' TeopeMa O MPOMOPIMOHATBLHBIX OTPE3KaX
6.5 Cpennue TMHUM TpeyroibHUKA U Tpanenuu. LlenTp macc TpeyronbHuKa
6.6 [lonobue TpeyroiabHUKOB, Ko3pdumuent mnonodbus. Ilpusznaku mnomodus
' TpeYrojabHUKOB. [I[pruMeHenune nogo0us npu pereHn NpakTHYecKuX 3a1ad
6.7 dopMyITbl )18 TUIONIAIA TPEYTOJIBHUKA, TTapalljieiorpaMma, poMoa i Tpamneinun
6.8 CaoiicTBa muiomaaei reomerpuaeckux Guryp. OTHOIIEHKE TII0MAeH TOT00HBIX

buryp




Brruncnenne miomaaeil TPEeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIE€TYaTOM

6.9 Oymare

Teopema Ilucdaropa. IIpumenenue Teopemsl Iludaropa mpu permeHun
IIPaKTUYECKUX 3a7a4

6.10

CuHyC, KOCHHYC, TaHI'€HC OCTPOIO YyIJla MpsIMOYIOJBHOI'O TPEYrOJIbHUKA.
6.11 |OcHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpUroHOMeTpuyecKkue QGyHKIHH
yrioB B 30°, 45° u 60°

Brniucanneie U LEHTpalbHBIE YTJIbI, YIOJI MEXKIY KacaTeJIbHOM U XOPAOM. YTJIbl
MEXy XOpJIlaMU U CEKYLIUMU

6.12

6.13 |BnucaHHBIC M ONMCAHHBIC YETHIPEXYTOJIbHUKH

B3aumHoe pacnonokenue aByx okpyxHocred. Kacanue oxpyxHocteil. O6mue

6.14
KacaTeJIbHbIE K IBYM OKPYXHOCTSIM
Tabnuna 11.8
[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOM
o0OpazoBarenbHON MporpamMmsl (9 Kiacc)
Kon [IpoBepsiemble PeAMETHBIE PE3YIBTATHl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3ynbTaTa
1 Uucna v BBIYUCIECHUS
1.1 CpaBHMBATh U yNOPSAOYMBATH PAlUOHATIBHBIE U HPPALlMOHAIbHBIC YUCIIA

BreimonHaTh apH(bMeTH‘IeCKI/Ie ,HGP’ICTBI/ISI C PpaluOHAJIIBHBIMU YHUCIIAMU,
1.2 coucTasd YCTHBIC W IIMCbMCHHLIC IMPHUEMBI, BBIIIOJHATL BBIYHUCICHHUA C
HppaluOHAJIBHBIMU YK CJIaMU

Haxonute 3HaueHusi cTeneHed C ULEJNbIMA TOKa3aTels MU W KOPHEH,

13 BBIYHCIIATH 3HAYCHUSA YHUCIIOBBIX BLIpa)KeHI/Iﬁ
1.4 OprrJ'ISITB v)ICI\/'ICTBI/ITeJ'IBHBIe quciJa, BLIH(‘)JJ'IHHTB NPUKUAKY pE3yJibTaTa
BBIUHUCJICHUH, OICHKY YUCJIOBBIX BBIPAXKCHUU
2 YpaBHeHI/IH 1 HCPABCHCTBA
21 Pemars nunHeiHble U KBaApPATHLIC YpaBHCHUS, YPAaBHCHUSA, CBOIAMIUCCA K

HUM, IPOCTENIINE TPOOHO-pallMOHAIbHbIE YPaBHEHUS

Pemare cucremsl AByX JIMHEMHBIX YPaBHEHUN C ABYMs NEPEMEHHBIMU U
2.2 CHUCTEMBI JIBYX YpaBHEHHI, B KOTOPBIX OJIHO YpPAaBHECHHE HE SIBISETCS
JIMHENHBIM




2.3

Pemate TekcTOBBIE 3amauM  anreOpandeCKUM CIOCOOOM C TIOMOIIBIO
COCTABJICHMSI YPAaBHEHUs WIM CHCTEMbl [BYX YPaBHEHHM C JBYMsd
HepeMeHHBIMI/I

2.4

[IpoBOoaMTH HpOCTENIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM ypaBHEHUH,
B TOM YHCJIE C NIPUMEHEHHEM IpaUuecKuX MpeJCTaBIeHUN (Hampumep,
yCTaHaBJIUBATh, UMEET JIN YPABHEHUE WJIM CUCTEMa YPABHEHUN pELICHUS,
€CJIM UMEET, TO CKOJIBKO)

2.5

Pemrate MHElHbIE HEPAaBEHCTBA, KBaJIpaTHbIE HEPAaBEHCTBA, M300paxarb
pElICHNE HEpPaBEHCTB HAa YHCIOBOM MPSIMOMW, 3allUChIBaTh PELICHUE C
IIOMOLIBIO CUMBOJIOB

2.6

Pemrate cmcTeMBl ITHHEHHBIX HCPaBCHCTB, CHCTEMBI HCPABCHCTB,
BKJIIOHAOMME KBAaApPaTHOC HEPABCHCTBO, 1/1306pa>KaT1> PEIICHUC CUCTEMBI
HCPABCHCTB Ha YHUCIOBOM HpﬂMOﬁ, 3aIllMCbIBATh PCIICHUC C IMOMOLIbIO
CHMBOJIOB

2.7

Hcnonb3oBath HCPABCHCTBA IIpU PCHICHUHN PA3JIMYHBIX 3a1a4

OyHKIUU

3.1

Pacnio3naBate (QyHKIMHM U3Y4eHHBIX BUIOB. lloka3piBaTh cXxeMaTHUYECKU
pacmooKeHue Ha KOOPAUHATHOM MIIOCKOCTH rpaduKoB QyHKIMIA BUOA: Y

k

=kx,y=kx+bh, Y= ; VY = ax? + bx + ¢ B 3aBUCHMOCTH OT 3HAYCHHIl

K03 (HULIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIUH

3.2

Iloka3pIiBaTh CXeMaTHUYECKHU PAacCIIOJIOKCHHUEC Ha KOOpI[HH&THOﬁ IJIOCKOCTH

rpadukoB ¢ysknmii Buma Y =\/; , Y = [X| u omnuceiBaTh CBOICTBa
byHKIMIA

3.3

Crpouts 1 u300pakaTh CXeMaTUYECKU IpaUKU KBaJAPATUUHBIX (YHKINH,
OINMCHIBATh CBOWCTBA KBaIPaTUUHBIX (QYHKIUHI MO UX rpaduxkam

3.4

Pacno3znaBaTh KBazpaTHUYHylO (QYHKIHIO 10 (opmyse, NPUBOAUTH
IpUMEpPbl  KBaJpaTU4YHbIX (YHKIMA U3 peanbHOM >KU3HU, (U3MKH,
reoMeTpUu

ApI/I(bMCTI/IquKaSI N TCOMCTPHUYICCKAs IMPOTrpeCCUu

4.1

Pacrio3naBath apu(METHUECKYI0O U TEOMETPHUYECKYI0 MPOTPECCHH TpU
pa3HBIX crioco0ax 3agaHus

4.2

BbInONMHATE  BBIYMCIEHUS C HCHOJIb30BaHHEM (opMyn n-ro ujeHa
apu(MeTHyecKol M TEeOMETPUYECKOM MpOorpeccuid, CyMMBbl MEPBBIX N
YJICHOB

4.3

I/I306pa)i(aTL YJICHBI IIOCJIICAOBATCIbHOCTH TOYKaMH Ha KOOp,Z[HHB.THOfI




IIIIOCKOCTH

4.4

Pemarp 3amaun, cBsI3aHHBIE C YUCIOBBIMH 1OCJIEOBATEILHOCTAMHU, B TOM
Yyucie 3a7aud M3 PeabHOM KM3HU (C UCIOJIb30BAHUEM KaJIbKYJISATOPA,
U(POBBIX TEXHOJIOTHH)

BepositTHOCTB 1 cTaTucTHKa

5.1

W3Bnekath W mpeoOpa3oBbIBaTh WH(MOPMAIMIO, TMPEACTABICHHYIO B
pa3IMYHBIX HUCTOYHMKAaX B BHJC TaONMIl, Juarpamm, TpaduKoB,
MPEJCTABIATh JAaHHBIC B BUJIEC TAOIUII, JHArpamMMm, rpad)ukoB

5.2

PemraTe 3ala4ui OpPraHM30BaHHbIM nepe6op0M BapUAHTOB, a TaKiXC C
HUCIIOJIB30BaAHHUEM KOM6I/IHaTOprIX IpaBuJI 1 MCTOAOB

5.3

Hcmonn30BaTh OomucaTelIbHBIC XAPAKTCPUCTHKU IJI1 MACCHBOB YHUCIIOBBIX
JAaHHBIX, B TOM YHCJIC CPCAHNEC 3HAUCHUA 1 MCPBI paCCCUBAaHUA

5.4

HaXOIlI/ITB YacTOTHl 3HAYCHHH U YacTOTHI CO6I>ITI/I$[, B TOM 4YHCIIC
MOJIB3YACH PE3yJibTaTaMHU ITPOBCACHHBIX I/I3MepeHI/II71 u Ha6J'IIo,HeHPII>i

5.5

HaxoauTp BEeposITHOCTH CilydyaliHBIX COOBITUI B U3yYEHHBIX OIBITAX, B TOM
quciae B OIBITaX C PaBHOBO3MOKHBIMHU 3JE€MEHTAPHBIMU COOBITUSMH, B
CepUsIX MCNBITAHUN 110 IIEPBOIO YCIIEXA, B CEPUAX UCIBITAHUN bepHyIun

5.6

HNmers mnpencraBineHue O CIIy4ailHOM BEJIMYMHE U O PACIPEIACICHUU
BEPOATHOCTEMN

5.7

Nmets mpencrtaBieHue O 3aKOHE OOJBIIMX YUCET KaK O TMPOSBICHUU
3aKOHOMEPHOCTH B CITy4aifHOW M3MEHYUBOCTH U O POJH 3aKOHA OOJIBIINX
qrcell B IPUPOJIe U 00IIecTBe

I'eomerpus

6.1

3HaTh TPUTOHOMETpPHUYECKHE (YHKIHMU OCTPHIX YIJIOB, HAXOJUTh C HX
MOMOUIBI0  PA3JIMYHbIE JJIEMEHTHl MPSMOYIOJBHOTO  TPEYroJbHUKA
("pemieHue MpsIMOYTOJIBHBIX TpeyroyibHUKoOB"). Haxoauth (¢ momoisio
KaJIbKYJISATOPA) JUTMHBI U YTJIbI I HETAOIUYHbBIX 3HAYEHUH

6.2

ITons30BaThCA (I)OpMy.]'IaMI/I MPpUBCACHUA u OCHOBHBIM
TPUTOHOMCTPHYCCKUM TOXICCTBOM IJId HaXOXICHUA COOTHOIIICHUM
MCKAY TPUTOHOMETPHUYCCKUMHA BECIUMUYNHAMHA

6.3

Hcnonb30BaTh TEOpeMbl CHHYCOB W KOCHHYCOB JUISI HaXOXJACHUSA
pa3IMYHBIX DJIEMEHTOB TpEyroyibHUKa ("pelieHne TpeyroJbHUKOB'),
MIPUMEHSTh UX MPU PELIEHUN T€OMETPUUECKHX 3314

6.4

Bnagers moHsTHSAMH mpeoOpa3oBaHUS MOAOOHUS, COOTBETCTBEHHBIX
aneMeHTOB Ton00HBIX (uryp. I[lomp3oBaThecsi CBOWCTBaMH  MOI00MS
MPOU3BOJBHBIX (UTYP, YMETh BBIYUCIATH JJIMHBI U HAXOAHWTH YIJBI y
nonobubx (Quryp. IlpuMeHsATH CBOMCTBa MMOAOOHMS B MPAKTUYECKUX




3aayax. YMeTh MPHUBOJIUTH MPUMEPHI MOJO0OHBIX (QUTYp B OKpY)KarolleM
MHUpe

[Tonb30BaThcss TeOpeMamMH O MPOM3BEICHUM OTPE3KOB  XOpH, O

6.5 .
IIPOU3BEICHNUN OTPE3KOB CEKYIIHNX, O KBaJpaTe KacaTeIbHOU

[Tonp30BaThbcs BEKTOpAaMH, MOHUMATh X T€OMETPUUYECKHA U (hU3HYECKHiA
CMBICII, IPUMEHSATh UX B PEILICHUU F€OMETPUUECKUX U (PU3UUYECKHX 3a]1ady.
IIpuMeHATh CKANAPHOE MPOU3BEACHUE BEKTOPOB I HAXO0XKICHUS IJIUH U
yIJ0B

6.6

Ilonp30BaThCI METOIOM KOOpAUHAT Ha IJIOCKOCTH, IPHUMCHATH €ro B
PEIICHUU I'€OMETPUUCCKUX U ITPAKTHYCCKUX 3aJa4

6.7

Bitagers NOHATHAME IPAaBUILHOTO MHOI'OYT'OJIbHUKA, JNIMHBI OKPY’KHOCTH,
JUIMHBI TyTH OKPYKHOCTH W PaJMaHHOM Mepbl YIJla, YMETb BBIYMCIATH
IJIOIAAs Kpyra M ero vacred. IIpuMeHsATh NOJydeHHBIE yMEHUS B
MIPAKTHUYECKUX 3a/1a4ax

6.8

HaxomuTh ocu winM LEHTPbl CUMMETPUM (PUTyp, NPUMEHSTH ABMXKEHUS
IIJIOCKOCTH B IIPOCTEUIINX CIIydasx

6.9

[TpuMeHsTh TOTYYCHHBIC 3HAHUS HA MIPAKTUKE - CTPOUTH MAaTeMaTHUECKHUE
MOJIEJIA JUIsl 33]a4 PEeaIbHOW J>KU3HU M TIPOBOJHMTH COOTBETCTBYIOIIHME
BBIYHCIICHHS C TIPUMEHEHUEM TOJJO0US U TPUTOHOMETPUICCKUX (PYHKIIHIA
(MoB3YsICh, T/Ie HEOOXOUMO, KAIBKYISITOPOM)

6.10

Tabmuua 11.9

[TpoBepsiemble 3n1eMeHTHI cosiepxkanus (9 kiace)

Kon [IpoBepsieMBlil 2JIEMEHT COAECpKAHUS

1 Yucaa ¥ BEIYUCICHUS

PammonansHbIe quciia, HUpPpAlUOHAJIBHBIC YHCJIIA, KOHCYHHBIC U OCCKOHCYHBIC

11
JECSITUUHBIE PpoOH

MHOXeCTBO Ilel\/'ICTBI/ITCJ'II)HI)IX YHUCCII, HGfICTBI/ITCJ'II:HI:IG ypciia Kak 0eCKOHEUYHEIE
JACCATHYHBIC )IpO6I/I. Bzanmuo OIHO3HAYHOC COOTBETCTBUC MCKAY MHOXCCTBOM
HCﬁCTBHTCHBHBIX YHUCCII U KOOp,[[HH&THOfI Hp}IMOfI. CpaBHCHI/Ie HeﬁCTBHTCHLHLIX
YHUCCJI

1.2

1.3 Apudmernueckue TeUCTBUS C ICUCTBUTEIHLHBIMHU YUCIAMU

W3mepenus, npuOmmkeHus, oleHKu. Pa3Mepbl 00bEKTOB OKPYXKAIOIIETO MHPA,
JUINTEIBHOCTh MPOLIECCOB B OKpyXkaromeMm wmupe. [IpubnimkenHoe 3HaueHue
BEJIMYUHBI, TOYHOCTh mpuoOmmxkeHus. OkpyriaeHue uyucen. [Ipukuaka u oneHka
pe3yAbTaTOB BBIUMCICHUMN

14




VYpaBHEHUS 1 HEPABEHCTBA

2.1 YpaBHEHHUsI C OHON MEpEMEHHON
2.2 JIuneitHoe ypaBHeHue. PellieHue ypaBHEeHH, CBOAAIMXCSA K JIMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. Pemienue ypaBHeHUI, CBOASIIUXCS K KBaJPaTHBIM
24 bukBanpatHoe ypaBHeHME. [Ipumepsl penieHuss ypaBHEHUN TPETbEH U 4YETBEPTON
' CTENeHe! pa3ioKeHHEeM Ha MHOKUTEIN
2.5 Pemenue npoOHO-paniMoOHaIBHBIX YPaBHEHUI
2.6 Cucrembl ypaBHEHUH
2.7 VYpaBHeHHE ¢ ABYMS NIEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM NByX JIMHEWHBIX YPABHEHUH C JBYMS IIE€PEMEHHBIMU
29 PemeHvHe CUCTEM [IByX YpPaBHEHHI, OJHO M3 KOTOPBIX JIMHEWHOE, a APYroe -
BTOPOH CTETEeHU
2.10 |T'paduueckas uHTEpHIpeTaLUS CUCTEMbI YPABHEHUH C IBYMS IIEpEMEHHBIMU
211 Pemrenre TekCTOBBIX 33724 anreOpandecKuM CriocoooM
2.12  |YucnoBble HEPABEHCTBA M UX CBOMCTBA
2.13  |PemeHue TMHEHHBIX HEPABEHCTB C OJJHON NEPEMEHHOM
2.14  |PemieHue CUCTEM JIMHEHHBIX HEPABEHCTB C OJJHON TIEPEMEHHOM
2.15 | KBagpaTHbBIe HEpaBEHCTBA
216 I'paduueckas WHTEpHpeTanusi HEPABEHCTB W CHCTEM HEPABEHCTB C JIByMS
' MIePEMEHHBIMH
3 OyHKIUU
31 KBagparuunas ¢yskiusa, ee rpaduk u cBoictBa. [lapaboisia, KOOpIWHATHI
BEPLIMHBI TapadoJibl, 0Cb CAMMETPUHN TapadoIbI
3.2 I'paduku pynxnmii y = kx, y = kx + b u ux coiicTsa
k
33 I'paduku pynxmmii Y = ; .y = x® 1 ux cBoiictea
34 I'paduku pynkuit Y = \/; , ¥ = |x| 1 ux cBoiicTBa
4 YucnoBbie IOCIEI0BATEIIEHOCTH
4.1 Ompenenenne M CrocoObl 3aJaHUsl YMCIOBBIX TOCIEAOBATEILHOCTEN. 3amaHue




MOCJIEIOBATEILHOCTH PEKYPPEHTHOM opMyo U (popmysoit n-ro uieHa

Apudmernueckas mporpeccusi. DopMynbl n-To  wieHa apupMeTHUYECKOM

4.2
IIPOrPECCUU, CYMMBI IIEPBBIX N WIEHOB
43 l'eomerpuueckas mnporpeccus. QPopMynbsl n-ro 4jieHa TE€OMETPUUYECKOU
' IIPOrPECCUU, CYMMBI IIEPBBIX N WIEHOB
44 N300pakeHne 4YineHOB apu(METHYECKOW M TE€OMETPHUYECKOW MPOTpeccHid
' TOYKaMHU Ha KOOPJAMHATHOM IIJIOCKOCTH. JIMHENHBII U 3KCIOHEHITUAIbHBIA POCT
4.5 CnoKHbI€ TPOLIEHTHI
5 BeposiTHOCTB M cTaTuCcTHKA
[IpencraBnenne JaHHBIX B BHJE TAaOJUI, AWArpamm, rpaduKoOB, HHTEPIIPETAIIS
5.1 NaHHBIX. YUTEeHHE W TMOCTpOeHHE TabNull, auarpamm, rpa@ukoB MO peaabHbIM
JAHHBIM
5.2 [TepecTanoBku u pakTopuan
5.3 CoueraHus ¥ YUCIO COYCTAHHM
5.4 Tpeyronbuuk [Tackans. Pemenne 3anad ¢ ucrnoib30BaHEM KOMOMHATOPUKH
55 I'eomeTrpuueckass BeposiTHOCTb. CiydaiiHbIi BBIOOpP TOUKM U3 (GUTYpHl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 JyTU OKPYKHOCTH
5.6 Ucnbitanue. Ycnex u Heyaada. Cepus UCTIBITAHUN 710 TIEPBOTO ycrexa
57 Cepus ucnbiTanuii bepHymmu. BeposiTHocTH COOBITHIT B CepUM HCIBITaHHUMA
' Beprymm
5.8 CrnyuaiiHas BeJIMUMHA U paclpeesIeHuE BEPOSTHOCTEN
59 Maremarnueckoe okugaHue U aumcnepcus. llpuMepsl MaremMaTH4eCcKOro
' OKUJIaHUS KaK TEOPETUUECKOTI0 CPETHETO 3HAUECHUSI BETUUMHBI
510 Matematuueckoe OXHUJAaHUE U JUCIEPCUs CIydallHOW BEIUYMHBI "YUCIIO
' YCIEXOB B cepuu ucnsltanuii bepuymmu"
511 [Tonsitue o 3akoHe OonbIMX uncen. M3MepeHHe BEPOSTHOCTEH C MOMOIIBIO
' yacToT. Posb 1 3HaueHue 3aKoHa OOJIBIIMX YUCEN B IPUPOJIE U 00IIecTBe
6 I'eomeTpus
6.1 Cunyc, xocunyc, TanreHc yriaoB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXJ1eCTBO. POPMYJIBI IPUBEACHHUS
Pemenne tpeyronpHukoB. Teopema KOCMHYCOB M TeopemMa CHUHYCOB. PemieHue
6.2 MPaKTUYECKUX 3a/lad C MCIOJIb30BAaHUEM TEOPEMbl KOCHHYCOB M TEOPEMbI

CHUHYCOB




6.3 [IpeobpazoBanne moaodus. [logodre COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o mpousBeeHUN OTPE3KOB XOPJ, TEOPEMBbI O MPOU3BEIEHUH OTPE3KOB
' CEKYILUX, TEOpEMa O KBaJipaTe KacaTeabHOU
Bekrop, anuHa (Molyib) BEKTOPA, COHAIIPABIEHHbIE BEKTOPHI, IIPOTUBOIIOJIOKHO
6.5 HaNpaBJICHHBIE BEKTOPbI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO BEKTOPOB,
' olepaluu HaJl Bekropamu. Pa3nokeHue BeKTopa IO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM
6.6 Koopaunatsl Bekropa. CKalsipHOE NMPOU3BEIEHHE BEKTOPOB, MPUMEHEHHE JUIS
' HAXOXKJICHUS JUTMH U YTIIOB
JlexapToBbl KOOpAUHATHI HA IUIOCKOCTU. YPaBHEHUs INPSMON U OKPYKHOCTH B
6.7 KOOp/MHATAaX, NepeceyeHre OKPYKHOCTEH U MPSAMBIX. MeToJ KOOpAWHAT U €ro
[IpUMEHEHHE
6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKHU
6.9 JlnuHa oKpyXHOCTH. I'pajgycHast M paJuaHHas Mepa yria, BBIYMCICHHUE JUIMH Ty
' OKPY)KHOCTEH
6.10 |Ilmomaab Kpyra, CEKTOpa, CErMEHTa
6.11 JIBIKEHHsI IUIOCKOCTM W BHYTPEHHUE CHMMETpUH ¢uryp (3jeMeHTapHbIe
' npencrasienus). [lapamiensueiii nepenoc. [loBopot

146.9. Jlna mpoBeAeHUsT OCHOBHOT'O TOCYapCTBEHHOTO 9K3aMEHa M0 MaTeMaTHke (Jajnee -
OI'D mo MaremaTHKE) UCHONB3YyeTCsl MepeueHb (Koau(puKaTop) MpOBEpsSEMbIX TPEeOOBAHUN K
pe3yabTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTeNbHOW TPOTPaMMBI  OCHOBHOTO — OOIIETO
00pa3oBaHUs U SJIEMEHTOB COJIEP>KaHUSI.

Tadmuua 11.10
[IpoBepsiembie Ha OI'D mo mMaTematuke TpeOOBaHUs

K pe3yJIbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHON MPOTrPaMMBbl
OCHOBHOT'O 00111eT0 00pa3oBaHusl

Kon [IpoBepsieMbie TpeOOBaHUS K MPEAMETHBIM PE3yabTaTaM OCBOCHUS
MIPOBEPSIEMOTO | OCHOBHOM 00pa30BaTEIHLHOM MPOTPaMMBbI OCHOBHOT'O O0IIIETO 00pa30BaHuUs
TpeOoBaHUS Ha ocHoBe PT'OC
1 YMeHue ornepupoBaTh NOHATHSIMU: MHOXKECTBO, TIOJIMHOKECTBO, ONEPAIIH

Ha/Jl MHOXECTBaMH; YMEHHE ONEpUPOBaTh MOHATUSAMH: Tpad, CBA3HBIN
rpad, nepeBo, LUKI, MPUMEHSITh HMX IpPU pELIeHUU 3a]ady; yMEHUe
UCMOJb30BaTh IpaduuecKkoe MPEeACTaBICHUE MHOXECTB JUISl OINUCAHUS
peabHBIX MPOLECCOB U SIBICHUM, IPU PELICHUH 3314 U3 IPYIHX y4eOHBIX
MPEAMETOB




YMeHue onepupoBaTh MNOHATHAMM: OINPENEICHUE, AKCHMOMa, TeopeMma,
JI0Ka3aTeIbCTBO;  YMEHHME  paclo3HaBaTb  HMCTUHHBIE M JIOJKHBIE
BBICKA3bIBaHUS, IPUBOJAUTH NPUMEPHl U KOHTPIPUMEpPHI, CTPOUTH
BBICKA3bIBaHUS U OTPHUIIAHUS BBICKA3bIBAHUN

YMeHue onepupoBaTh IOHATHUSAMHU: HATYPaJbHOE 4YHUCIO, IPOCTOE U
COCTABHOE YMCJIO, IEIUMOCTh HATYPAJIBHBIX YUCEN, IPU3HAKU JIEITUMOCTH,
eJIOe YHCII0, MOAYJIb YHCIa, OOBIKHOBEHHAs! IPO0b U JAECATHYHAS POOb,
CTaHJAPTHBIN BUJ YHCJA, PALIMOHAIBHOE YHUCIIO, UPPALMOHAIBHOE YHCIIO,
apu(METHYECKUI KBaJpaTHBIH KOPEHb; YMEHHUE BBINOJHATH JCHCTBUS C
YUCJIAMM, CPAaBHMBATh W YIOPSAAOYMBATH YMCIIA, IIPEACTABIIATH 4YMCIA HA
KOOPJAMHATHOM IPSIMOW, OKPYIVIATH YUCIA; YMEHHE NeNaTh NPUKUIKY U
OLIEHKY pe3yJIbTaTa BBIYMCIEHUN

YMeHue onepupoBarh IOHATUAMM: CTEIEHb C LEIbIM II0KAa3aTeleM,
apu(METHYECKII KBagpaTHBIH KOPEHb, MHOTOWICH, ajredpandecKkas
IpoOb, TOXKJECTBO; 3HAKOMCTBO ¢ KOPHEM HATypaJIbHOM CTeneHu Oosiblie
€/IMHUIIBl; YMEHHE BBINOJIHATh pacyeTsl o (opmyinam, npeoOpa3oBaHUs
LENbIX, JPOOHO-PAllMOHAIIBHBIX BBIPAKEHUN U BBIPAXKEHUHU C KOPHSIMH,
pa3iIoKEeHUEe MHOIOYJIEHAa HA MHOYKUTENH, B TOM YUCIIE C UCIOIb30BaHUEM
(dbopMyI1 pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbl U pa3HOCTH

YMeHue onepupoBaTh MOHATHUSAMU: YUCIOBOE PABEHCTBO, YpaBHEHHUE C
OJIHOM MEePEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOI;
YMEHHE peliaTh JIMHCWHbIE W KBAJPaTHbIE YpaBHCHHS, JIPOOHO-
palMOHalbHBIE YpPAaBHEHUS C OJIHOM IIEPEMEHHOM, CHUCTEMBbI JIBYX
JIMHEMHBIX ypaBHEHWM, JIMHEHHbIE HEPABEHCTBA © MX CHCTEMBI,
KBaJpaTHBIC U IPOOHO-PAIIMOHAIIbHBIE HEPABEHCTBA C OJIHOM MEPEMEHHOM,
B TOM YHCJIE IIPU PELICHUM 3aJa4 U3 JAPYIUMX MPEAMETOB U MPAKTUUECKUX
3a7a4; YMEHUE HUCIOJIb30BaTh KOOPAMHATHYIO MPSIMYI0O U KOOPJAWHATHYIO
TIJIOCKOCTH /I M300pakKeHU S PEIICHUN YpaBHEHUH, HEPABEHCTB U CUCTEM

YMenue onepupoBaTh MOHATUSIMH: (DYHKLHS, Tpapuk (YHKIUHU, HYIU
(GyHKIMU, MPOMEXYTKH 3HAKOINOCTOSIHCTBA, MPOMEKYTKH BO3PACTaHMUA,
yObIBaHMS, HauOOJbIIEE M HAUMEHbIIEC 3HAYeHUS (YHKIHUH, yYMEHHUE
ONEpUpPOBATh TMOHATHUSAMH: TMpsiMasi TPONOPLUOHAIBHOCTh, JIMHEWHAs
¢byHKuMsA, KBaapaTW4yHas (QYHKUMSA, oOpaTHas MPONOPLUOHATIBHOCT,
napabosna, runep0osia; yMeHue CTpouTh rpaduku GyHKIMH, UCII0IB30BaTh
rpaduKu Ui OIpeAeseHUs] CBOICTB MPOLECCOB M 3aBUCUMOCTEH, A
pelieHust 3aJad M3 JPYruxX y4eOHBIX TMPEeIMETOB M PEalbHOM KHU3HH;
yYMEHHE BbIpaxaTh (hOpMyIaMH 3aBUCUMOCTH MEX/1y BETMUNHAMU

YmMenue ONEPUPOBATH MIOHATUSIMH: MOCJIEA0BATEIBHOCTD,
apudMeTHYeCKass U TeOMETpUUECKasi MPOTPECCUH; YMEHHE HCIIOJIh30BaTh
CBOMCTBA MOCIIEIOBATENILHOCTEH, POPMYIIBI CYMMBI M OOIIETO YJieHa MpU
pelleHny 3a/ad, B TOM YHUCIE 33/ad U3 JIPYTHX Y4eOHBIX MPEIMETOB H
peanbHOU KU3HU




YMeHue pemarh 3aJaud pa3HbIX TUIIOB (B TOM YHCII€ Ha MPOLIEHTHI, TOIU
Y YacTH, ABWKEHHE, paboTy, IIEHY TOBApPOB U CTOUMOCTh MOKYIIOK U YCIIYT,
HAJIOTH, 3aJa4d W3 OO0JAacTH YHpPABICHUS JMYHBIMH M CEMEWHBIMU
(¢uHaHCaMM); YMEHUE COCTABJIATH BBIPAXKECHUS, YPAaBHEHMsI, HEPABEHCTBA U
CUCTEMBI II0 YCIIOBUIO 3a/layd, MCCIEN0BaTh IIOJYUYEHHOE pEIICHHE MU
OLIEHMBATh IIPAB/I0N0I00HOCTD ITOITYYEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATHAME: (QUTYpa, TOUKA, OTPE30K, IpsMasi, Ty,
JOMaHasi, Yroyl, MHOTOYT'OJIbHHK, TPEYTrOJbHHUK, PaBHOOCAPEHHBIH U
PaBHOCTOPOHHHM TPEYrOJIbHUKH, IPSMOYTOJIbHBIN TPEYTOIbHUK, ME/INaHa,
Ouccexrpuca u BBICOTA TPEyToJIbHUKA, YeTHIPEXyTrOJIbHHUK,
napajuieliorpaMM, — poM0O,  NPSAMOYTOJIBHHK,  KBaJpaT,  Tparemus;
OKpPY>KHOCTb, KpYI, KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢urypamm; ymeHue pemaTh 3adadd, B TOM YHCIIE U3 IOBCETHEBHOMN
KM3HH, HAa HAXOXICHUE TI'COMETPHYECKUX BEIMYMH C TPUMEHEHHEM
M3YYEHHBIX CBOMCTB GUryp u hakToB

10

YMeHue onepupoBaTh IOHSATUSMHU: PaBEHCTBO (GUTYP, PABEHCTBO
TPEYrOJIbHUKOB; NapaieIbHOCTh U MEPHEHIUKYISIPHOCTD MPSMBIX, YroJl
MEXAYy TPSAMBIMH, TEPHEHAUKYISP, HAKJIOHHAsA, MPOEKLHs, Mojaooue
¢buryp, momoOHbIE TPEYroJbHUKH, CUMMETPUS OTHOCHTEIHHO TOYKH U
NpsIMOW; yMEHHE paclo3HaBaThb pPaBEHCTBO, CHUMMETPUI0 M Ioj00ue
¢buryp, napamieabHOCTh U MEePIEHANKYISIPHOCTh MPSIMBIX B OKPYKAOIIEM
MuUpe

11

YMeHue onepupoBaTh MOHATUSAMU: JUIMHA, PACCTOSHUE, YTroy (BETUYMHA
yriia, CHHYC M KOCUHYC YIJia TPEyTroJbHUKA), TUIONAh; YMEHUE OLICHHUBATh
pa3Mepbl TPEIMETOB U OOBEKTOB B OKpYXKAlOIIEM MHUpPE; YMEHHE
MPUMEHSTHh (HOPMYIIBI MEPUMETpPa U IUIOMIAId MHOTOYTOJILHUKOB, JJTUHBI
OKPY>)KHOCTH M TUIOMAAU  Kpyra, obbemMa  TPSMOYTOJILHOTO
napajuieJenumnesa; yMEHUE MIPUMEHSTh MIPU3HAKU paBeHCTBa
TPEYroJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA, TEOPEMY
[Tudaropa, TpUroHOMETpUYECKUE COOTHOLIEHUS JUIs BBIYUCIICHUS JUJIUH,
pacCTOSAHUH, TIOMIAAeH

12

VYMmenue wuzoOpaxarb IUIOCKME  (QuUrypel M MX  KOMOWHAIMH,
IIPOCTPAaHCTBEHHbIE (QUTYphl OT PYKH, C TIOMOLIbIO YEPTEKHBIX
UHCTPYMEHTOB U  DJIEKTPOHHBIX CPEICTB IO TEKCTOBOMY WU
CHUMBOJIbHOMY OIMCaHHUIO

13

YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYrojbHAs CHUCTEMa KOOpJMHAT;
KOOpJAWHATBl TOYKH, BEKTOP, CyMMa BEKTOPOB, ITPOU3BEACHHUE BEKTOpA Ha
4HCIIO0, CKAJIIPHOE IIPOU3BENECHHUE BEKTOPOB; YMEHHE HCIIOIb30BaTh
BEKTOPBI U KOOPJAUHATHI JUIsl IPEICTABICHUS JaHHBIX U PELIeHUs 3a/ad, B
TOM YHCJI€ U3 JPYTUX Y4EOHBIX MPEAMETOB U PEANbHOM KU3HU

14

Vmenue OINCpHUPOBATH IMOHATHUAMMU: CTOJIOUKOBBIE U KPYroBBI€ JUArpaMMBl,
Ta6J'II/II_IBI, cpeaHee apI/I(I)MCTI/I‘{eCKOC, MCauaHa, HanOOJIbIIIEE n




HalMEHblIEe 3HAYCHMs, pa3Max YHMCIOBOro Habopa; yMEHHUE HU3BJEKaTb,
MHTEPIPETHPOBATH U MPEOOPA30BBIBATH HHPOPMAIIUIO, IPEICTABICHHYIO B
TaOJIMIaX ¥ Ha JUarpamMMmax, OTPa)Karollyl0 CBOWCTBA M XapaKTEPHUCTUKU
pEaJIbHBIX IIPOLECCOB W SIBJICHMM; YMEHME DAclO3HABATh W3MEHYHUBBIE
BEJIMYUHBI B OKPYXKAIOLEM MUPE

15 YMeHue onepupoBaTb IOHATHSAMH: CIy4alHBIM ONBIT (CIydyailHbIN
OKCIIEPUMEHT),  JJIEMEHTApHOE  COObITHE  (DJIEMEHTAPHBIM  WCXOJ)
CIIy4ailHOTO OIbITa, CllyyailHOE COOBITHE, BEPOSITHOCTh COOBITHS; YMEHUE
HaXOJWUTh  BEPOSITHOCTH  CIy4allHBIX  COOBITHH B OMNBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHUE PELIaTh 3a/1a4H
METOZIOM OpraHM30BaHHOIO Iepedopa M C UCIOIb30BAHUEM IPaBUIIA
YMHOXKEHHS; YMEHHUE OIEHHBATHh BEPOSITHOCTH PpEAIbHBIX COOBITUH WU
SBJICHUH, TIOHUMAaTh POJIb NPAKTUYECKH TOCTOBEPHBIX U MAJIOBEPOSTHBIX
COOBITHI B OKpYXarolleM MHpE M B >KU3HU; 3HAKOMCTBO C IOHSATHEM
HE3aBHCUMBIX COOBITUI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHMCET U €ro
POJIBIO B MAaCCOBBIX SIBJICHMSIX

16 YMeHue BrIOMpATh MOAXOSAIINN N3YUdeHHBIH METO ISl PELICHHS 3a/1a4H,
IIPUBOJUTL NPUMEPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEW B INPUPOAE U
JKU3HHU, PaclO3HaBaTh NPOSBICHUE 3aKOHOB MAaTE€MaTHUKHU B HCKYCCTBE,
ONMCBIBATh OT/JEJbHBIE BBIJAIOIINECS PE3YJbTAThl, IOJYYEHHBIE B XOJ€
pa3BUTHsA MaTEMAaTUKU KaK HayKH, IPUBOJUTH MPUMEPHI MATEMAaTUYECKUX
OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHON UCTOPUHU

Tabmuma 11.11

[lepeueHs 351eMEHTOB cojepxKaHusl, MpoBepsieMbix Ha OI'D
10 MaTEMaTHKE

Kon [IpoBepsieMblii 2IEMEHT CoJIep>KaHus
1 Yucnna ¥ BEIYHACIEHNS
1.1 Hatypanbnble u nensie urcna. [Ipu3Haku 1eTMMOCTH HENbIX YHUCEeT
1.2 OOBIKHOBEHHBIE U JIECATHYHBIE IPOOH, MPOIICHTHI, 0ECKOHEUHBIE TIEPUOTUYECKUE
apobu
1.3 Panmonaneueie uncna. Apudmerndeckue onepannu ¢ paiuoHAIbHBIMEI YUCIaMU

14 JlelicTBUTENbHBIE 4YKCIa. ApU]METHUECKHE OIepaluud C JAeHCTBUTEIbHBIMU
qrclIaMu

1.5 [IpubnukeHHbIE BBIYMCIEHUS, TpPaBUIa OKPYIJICHHs, MPHUKUIKA M OIEHKa
pe3yJibTaTa BEIYUCIECHUN

2 Anrebpanyeckue BbIpaKEHUS




2.1

BykBenHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMU )

2.2 Crenenp ¢ nenplM mnokaszaresneM. CTeneHb C PAaLMOHAJIBHBIM IOKa3aTEJIeM.
CaoiicTBa cTeNeHU

2.3 MHorousneHsbl

24 Anrebpandeckas 1po0b

2.5 Apudmernueckuit KOpEHb HaTypaJbHON CTEICHH. JleiicTBus c
apu(pMETHYECKUMH KOPHSIMHU HATypaJIbHOM CTETIEHU

3 YpaBHEHUS U HEPAaBEHCTBA

3.1 Ilenble u npoOHO-paloHaNbHble ypaBHEHHs. CHCTEMBl U COBOKYITHOCTH
YpaBHEHUU

3.2 Lensie u apoOHO-panMoOHaNbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
HEpPaBEHCTB

3.3 Perienne TekCTOBBIX 3a1a4

4 YucnoBbie OCIEI0BATEIIEHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHU IOCIEI0BATEILHOCTEN

4.2 Apudmernueckass u reomerpuueckas mporpeccuu. Dopmyna  CIIOKHBIX
IIPOLICHTOB

) OyHKIMH

5.1. OyHkiua, crnocodsl 3amaHuss  QyHkiuu. ['padux  Pynkmuu. OOGnacTh
OIpeJIeNIeHUs] 1 MHOXKECTBO 3HadeHui ¢yHkuuu. Hymu ¢ynkuuu. IpomexyTtku
3HAKONOCTOAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHMH. MaKCUMyMBI U
MUHUMYMbl (QyHKIUMU. HaunOosbliee M HauMeHblllee 3HAYEHHE (PYHKIMM Ha
MIPOMEKYTKE

6 KoopanHaTsl Ha IpsIMOil U TIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapToBbI KOOPIMHATHI HA TNIOCKOCTH

7 I'eomerpus

7.1 I'eomeTrpuueckue Gpurypsl u Ux cBOicTBa

7.2 TpeyronbHuk

7.3 MHOroyrojasHuKu

7.4 OKpy’>KHOCTb U KpyT




7.5

N3mepenue reoMeTpuuecKiuX BeITUUYUH

7.6 BekTopsl Ha TIOCKOCTH

8 BeposiTHOCTB 1 cTaTucTHKA
8.1 OmnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHuoxecTBa
8.5 I'pads




TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
N HaumenoBanun KoaunyecTBo yacon JJIeKTPOHHbIE
© e pa3aeiioB u (uudpoBbIe)
n/ Bcer Konrpoabnbl  IIpakTnuyecku
TeM oOpa3oBaTeJibHbIE
n 0 e padoThI e padoThlI
NPOrpamMMbl pecypchl
Yucna n
BEIHCIICHIS bu6mmoreka [IOK
] 25 1 https://m.edsoo.ru/7f415b
PannonanbHbie 90
qucia -
bu6mmoreka [IOK
Aunre6
reopartaceit 27 1 https://m.edsoo.ru/7f415b
€ BbIpaXKEHUS 90
VaBHEHIS 1 bubmuorexa [JOK
P 20 1 https://m.edsoo.ru/7f415b
HEpPaBEHCTBA 90
Koopaunats! u bubnuoreka [IOK
rpaduKH. 24 1 https://m.edsoo.ru/7f415b
OyHKIUU 90
I bu6mmoreka [IOK
OBTOPEHUE U
6 1 https://m.edsoo.ru/7f415b
000011EHNE
90
OBLIEE
KOJIMYECTBO
YACOBIIO 102 > 0

I[TPOT'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIACC

N HaumenoBanun KosmuyecTBo 4acos JJIeKTPOHHbIE
© e pa3ueiioB u (uudpoBbIe)
n/ Becer  Konrpoanunl = IIpakruyeckn
TeM oOpa3oBaTe/ibHbIE
n 0 e padoThlI e padoThlI
NPOrpaMmblI pecypcsbl
Yucna n
— bubmuoreka [JOK
1 ' 15 https://m.edsoo.ru/7f417af
KBagparusie 8
KOpHH B
Uucna u
BBIYMCIICHHUS. bubmuorexa [JOK
2 Cremnens ¢ 7 https://m.edsoo.ru/7f417af
EJIbIM 8
MOKa3areieM
Anrebpanyecku
o BLIDAKCLIS bu6mmoreka [IOK
3 P - 5 1 https://m.edsoo.ru/7f417af
KBangpaTubiit 3
TPEXWICH B
Anrebpanyecku
o BLIDAKCLIS bu6mmoreka [IOK
4 P ] 15 1 https://m.edsoo.ru/7f417af
Anrebpanyecka g
s Ipo0b -
YpaBHeHus u
HEDABCHCTEA bu6mmoreka [IOK
5 P ' 15 1 https://m.edsoo.ru/7f417af
KBagpatHbie 3
YpaBHEHHA B
VYpaBHeHus u
HEDABCHCTEA bubmuorexa [JOK
6 P ' 13 https://m.edsoo.ru/7f417af
Cucremsl g
yYpaBHEHUU B
YpaBHeHus u bubnnoreka [JOK
7 HEPaBEHCTBA. 12 1 https://m.edsoo.ru/7f417af
HepaseHncraa 8
OYHKIMH. bubnuorexa [IOK
8 OcHOBHBIE 5 https://m.edsoo.ru/7f417af
OHSITHUS 8
DyHKIHH. bubnnorexa [JOK
9 Yucnossle 9 https://m.edsoo.ru/7f417af
GyHKIMN 8
10 [ToBTOpEHUE M 6 1 bubnuorexa [IOK



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

00001IEeHne https://m.edsoo.ru/7f417af
8
OBILEE
KOJIMYECTBO
YACOB IIO 102 S 0
ITPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KVIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne = HaummeHoBaHmue
(uudposbie)
n/ | pasiejoB H TeM Becer Konrpoasn  IIpakruuec
oOpa3oBaTe/ibHbIE
I MporpaMmMal 0 ble padoThI KHe padoThl
pecypcbl
Yucna n
bu6nuoreka [IOK
BBIUMCIICHHUS.
Tlei 9 https://m.edsoo.ru/7f41
elCTBUTEINbHBIC 9dos
yucna
YpaBHeHus u
HEpPAaBEHCTBA. bubnuorexa [HOK
VYpaBHeHus C 14 1 https://m.edsoo.ru/7f41
OJTHOH 9d08
MepEeMEeHHOMI
YpaBHeHus u
bubnnoreka IIOK
HEPaBEHCTBA.
C 14 1 https://m.edsoo.ru/7f41
UCTEMBI ) 9408
ypaBHEHUU
YpaBHeHus u bubnmnoreka [JOK
HEPaBEHCTBA. 16 1 https://m.edsoo.ru/7f41
Hepasencrpa 9d08
bu6mmoteka [IOK
OyHKIIH 16 1 https://m.edsoo.ru/7f41
9d08
YucnoBslie bu6mmoteka [IOK
[MOCJIEI0BATEILHO 15 1 https://m.edsoo.ru/7f41
cTH 9d08
IToBTOpEHUE,
T, but6mmoreka [IOK
’ 18 1 https://m.edsoo.ru/7f41
CI/ICTCI\faTI/IBaI_[I/IH 0408
3HAHUHT =
OBIIEE
KOJIMYECTBO
102 6 0
YACOB IIO
I[MPOT'PAMME



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
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