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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3y4eHHe IPYrux AUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOI0, TaK U TyMaHUTapHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOKEHHUsS 00pa30BaHUsl U B MOBCEAHEBHON XKU3HU.
PazButne y oOydaromuxcs Hay4yHBIX TPEACTABICHUH O TPOUCXOKICHHH M CYIIHOCTH
anreOpandeckux aOCTpakiui, Crmoco0e OTPaKCHHs MaTEeMaTHYeCKOW HAayKOW SIBICHUH U
IPOLECCOB B MIpHUpOJEe U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJICTHPOBAHUS B HAayYHOM
MO3HAHUM U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KayecTB
MBILUICHHS], HEOOXOAMMBIX Uil aJalTallid B COBPEMEHHOM IH(poBoM obmiecTBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
NENCTBUS U BBIBOJBI, GOpMYyIUpOBaTh yTBepkaeHUs. OcBOeHHE Kypca anredpbl o0ecreurnBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJaloIUXCA: OHH HCIOJIB3YIOT JACAyKTUBHBIE H
UHIYKTHBHBIE PACCyXACHHUs, 0000IMIeHNe M KOHKPETH3aIUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenne anreOpe mpeanonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSITENBHON NeATeIbHOCTH
oOydJaromuxcsi, TO3TOMY CaMOCTOSTEIbHOE pEeIIeHHWe 3ajad  SBISETCS  peanu3anuen
JeSITeILHOCTHOTO MPUHIINTIA 00YIeHUSI.

B crpykrype mnporpammel y4eOHOro Kypca «AnredOpa» i OCHOBHOTO OOIIEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJep)KaTelbHO-MeTonudyeckue auHuu: «Yucna u
BBIUUCIICHUSY, «ANreOpandeckue BBIPAKEHUS», «YPaBHEHHS W HEpaBEHCTBay, «DYHKIHM.
Kaxnas u3 3Tux comepkaTenbHO-METOAMYECKHIX JIMHUI pa3BUBACTCA HA MPOTHKECHUH TPEX JIeT
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IPYTMMH €ro JIMHUSAMH. B Xone n3ydeHus yueOHOTo Kypca
00y4aroIuMCsl TPUXOAUTCS JIOTUYECKH PACCYKAAaTh, HCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBsI3U ¢ 3TUM B mporpammy y4eOHOro Kypca «Anredpay BKIOYEHBI HEKOTOPHIE OCHOBBI
JIOTHKH, TPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3Jiellax MaTeMaTHYecKOro oOpa3oBaHUS H
CTIOCOOCTBYIOIIHE OBJIaICHUIO 00yJarOIIMMUCS OCHOB YHUBEPCATHHOTO MATEMAaTHUECKOTO SI3bIKA.
CopnepxaTelbHOM M CTPYKTYPHOHM OCOOEHHOCTBIO y4eOHOTO Kypca «AnreOpay» SBISIETCS €ro
UHTETPUPOBAHHBIN XapakTep.

Copneprxanue JIMHUM «HuCIa ¥ BBIYUCICHUS» CITY>KUT OCHOBOM JUIs TalbHEHIIIEr 0 U3YYEeHUS
MaTeMaTHKH, CIOCOOCTBYET Ppa3BUTHIO y OOyYarOIIUXCS  JIOTMYECKOTO  MBIIIICHHS,
(GOpMHpPOBAHUIO YMEHHSI TOJIB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM XHU3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOT'O 00I[ero 0oO0pa3oBaHUsl CBSI3aHO C PAllMOHATIBHBIMH U UPPALMOHATIBHBIMH YHCIAMH,
(GbopMHUpPOBaHUEM TIPEACTABICHUIN O JEHCTBUTEILHOM 4HMCie. 3aBEPIICHUE OCBOCHUS YHUCIOBOM
JUHUW OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Conepxanne JByX anreOpauecKux JHMHUH — «AnreOpanyecKkue BBIPAKECHUS» U
«YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHHIO Y 0OYUAIOLINXCS MATEMATUYECKOT O
ammapara, HeoOXOMMOTO JUTS PEIICHHS 3a7ad MaTeMaTHKH, CMEXHBIX MPEAMETOB U MPAKTHKO-
OPUEHTHPOBAaHHBIX 3ama4. Ha ypoBHe OCHOBHOTro oO0miero oOpa3oBaHHs y4eOHBIM MaTepual
IPYNIUPYETCS BOKPYT pPAalMOHAIbHBIX BBIpaKEHHH. AnreOpa JIeMOHCTPHpPYET 3HAuEHHE
MaTeMaTHKH KaK s3bIKa JJIS TOCTPOCHUS MAaTeMaTHYECKUX MOJEJeH, ONMMUCaHUs MPOLECCOB U
ABJIEHUHN peallbHOTO Mupa. B 3amaunm oOydeHust anredbpe BXOAAT TaKKe JajbHeillllee pa3BUTHE
QITOPUTMUYECKOTO  MBINUICHUS, HEOOXOAWMOTO, B YaCTHOCTH, IS OCBOCHHUS Kypca
UHPOPMATUKK, M OBJAJCHHE HaBbIKAMU JEAYKTUBHBIX paccyxnaeHuil. IIpeoOpazoBanue



CUMBOJIBHBIX ()OPM CITOCOOCTBYET Pa3BUTHIO BOOOPAKEHHMS, CTIOCOOHOCTEH K MaTEMaTHYECKOMY
TBOPYECTBY.

Conepxanne  (yHKIMOHAIBHO-TpPAUUECKOW  JIMHUM  HAIEIeHO Ha  TOJy4YeHHUe
oOyJaromuMucs 3HaHui 0 QYHKIUAX KaK BaKHEUIIel MaTeMaTH4eCKONH MOJIENH Ui OMUCAHUS U
UCCJIEIOBaHMsI PAa3HOOOPA3HBIX MPOILIECCOB M SIBICHUNW B mpupone M obmiectBe. M3yueHue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaAIOUIMXCS YMEHHUS HCIIONB30BaTh pa3IMuHbIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKA MAaTEMAaTUKH — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHT BKJIaJl B JOPMHUPOBAHUE MPEACTABICHUN O POJIM MATEMATUKHU B PA3BUTUU [IUBUWIIU3ALMU U
KYJIBTYPBI.

Cornacno yueOHOMY MIaHy B 7-9 Kiaccax u3ydaercs yueOHbIN Kypc «AnreOpay, KOTOPBI
BKJIIOYAET CICAYIOIIME OCHOBHBIC pa3jienbl coiepkaHus: «YUuciaa ¢ BBIYHCICHUSY,
«AnreOpanyecKkue BhIpaKEHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha mn3yuenue yuebHoro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kimacce — 102 gaca (3
yaca B Hejeno), B 8 kimacce — 102 gaca (3 gaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia 1 BLIYMCICHHUA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO0]] OT OJHOM (POPMBI 3aITUCH APOOEH K JPYTOH.
IIoHsATHE PAallMOHAIBLHOIO YHCIA, 3aIIMCh, CPABHEHUE, YIIOPSAJOYMBAHUE PALMOHAIBHBIX YHCEIL.
Apudmerndeckue neiicTBUS ¢ pallMOHAIbHBIMU yKciaaMy. Pelienne 3a1a4 U3 peaabHON IPaKTUKU
Ha 4acTH, Ha ApoOu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpelesieHHe, peoOpa3oBaHne BBIPAKEHUH Ha
OCHOBE OTpE/ICICHHUS, 3aUCh OOIBIINX YnceN. [IponenTsl, 3anich MPOIEHTOB B BUJE APOOH U
IpoOu B BHJIE NPOLEHTOB. TpHU OCHOBHBIC 33Ja4d Ha MPOIECHTHI, PELICHUE 33a]ad U3 peabHOU
IIPAKTHKU.

[TpuMeHeHne NPU3HAKOB EIMMOCTH, Pa3JI0KEHUE HA MHOXKUTEIN HATYPaIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IIpsiMasi U 0OpaTHasi IPONOPLHMOHATBHOCTH.

Auredpanyeckune BbIpaKeHHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEpeMEHHOW. JlomycTumble 3Ha4YeHUs
nepeMeHHbIX. [IpescTaBieHre 3aBUCUMOCTH MEXTy BEJIMUMHAMU B Buje GopMyibl. Beruncnenus
no ¢opmynam. IIpeobpa3oBanre OyKBEHHBIX BBIPAKEHUI, TOXKAECTBEHHO PABHBIEC BBIPAKEHUS,
npaBuiia npeoOpa3oBaHMsi CyMM M IPOU3BEIECHUH, IIpaBWila PACKPBITUSA CKOOOK U NMPUBEICHUS
HOJOOHBIX ClIaraeMblX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeJIEM.

OpHowienbl 1 MHorowieHbl. CteneHb MHorouieHa. CliokeHHe, BBIUUTAHUE, YMHOXKEHUE
MHOTOWICHOB. @OpMyIbl COKPAIIEHHOIO YMHOKECHMS: KBaJapaT CyMMBbl M KBaJpaT pPa3HOCTH.
®dopmysa pa3HOCTH KBaJpaToB. Pa3noxeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHUs! M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHMsI, IIpaBUiia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIbLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIIO KOPHEHW JIMHEWHOIO YypaBHEHUS,
pellleHue JIMHEHHBIX ypaBHeHHI. CocTaBl€HHME YpaBHEHHMH IO YCIOBHUIO 3ajJaud. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluneiiHOe ypaBHEHHE C JABYMs NEepeMEHHBIMU M ero rpaduk. Cucrema JBYyX JIMHEHHBIX
YpaBHEHMH ¢ JBYMs NEpeMEHHbIMH. PelieHMe cucTeM ypaBHEHHMH CIOCOOOM IOACTAaHOBKH.
IIpuMepsl pelieHns TEKCTOBBIX 3a7a4 ¢ TOMOILBI CUCTEM YPAaBHEHU.

DOyHKIUHA

Koopaunara Toukn Ha mnpsmol. UucioBele npomMexyTku. PaccrosHue Mexay IByMs
TOYKaMHU KOOPAMHATHOU IIPSMOM.

[IpsmoyronbHas cuctema koopamHaT, ocu OX m Oy. AOcmucca W opauHATAa TOYKH HA
KOOpAMHATHOM IuiocKocTH. [lpumepsl rpadukoB, 3amaHHbIX (Qopmyinamu. UrteHue rpapukon
peanbHbIX 3aBUcUMOocTel. [lonstue pynkuuu. I'papux Gynkmun. CoiictBa GpyHkiuil. JInneitnas
dynkms, e€ rpapuk. ['paduk dpynkunm y = |X|. [padudeckoe perieHne TMHEHHBIX YpaBHEHUN
CHUCTEM JIMHENHBIX YPABHEHUM.



8 KUIACC

Yuciia ¥ BBIYMCICHHSA

KBagpatHblii kopeHb u3 uucna. Ilonstue o0 wuppanuoHanbHOM uucie. JlecsTuunble
OpUOJIMKEHUST UPPALMOHANBHBIX Yncell. CBoMcTBa apu(pMETHUECKUX KBaJPATHBIX KOPHEH U UX
OpUMEHEHHE K MpeoOpa30oBaHUIO YHCIOBBIX BBIPAKEHUH M BBIUMCICHUSIM. JleliCTBUTENbHBIC
YUCIIA.

CreneHs ¢ 1eqbIM I0Ka3arenaeM u e€ cBoiicTsa. CTaHJapTHas 3alKCh YHCIIA.

Anredpanyeckue BbIPaKeHUs

KBagparHblil TpEXUIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOMCTBO aireOpandeckoit apobu. CiioxkeHue,
BbIUUTAHUE, YMHOKEHHE, JIeJIeHne ajareopanyeckux ApoOeil. PannoHanbHble BBIpaXKEHUS U MX
npeoOpa3oBaHueE.

YpaBHeHusI 1 HepaBEeHCTBA

KBangpatHoe ypaBHeHue, Gopmyrna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemennie ypaBHeHM, CBOISIIMXCA K JHMHEWHBIM M KBaapaTHbIM. [Ipocteitmue npoGHO-
paloHaIbHbIEC YPaBHEHUS.

I'paduueckas mHTEpIpeTals YpaBHEHUN C JABYMs NEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YPaBHEHUU € IByMs IEpeMEHHBIMU. [ [prMephl pelieHns cucTeM HeJIMHEWHBIX YPABHEHUM C IBYMS
IIEPEMEHHBIMH.

Pemienue TekCTOBBIX 3ajjay anredpanyeckuM CrocoOoM.

YucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCunbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHEMHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

DOyHKIUHA

[Tonsitue Gpynkuuu. OGnacTe onpeesneHnus U MHOXKECTBO 3HaueHu (yHkiuu. CrnocoOsl
3aaHus QyHKIUH.

I'padpuk ¢dynkuuu. Yrtenue cpoiictB pyHkuuu no e€ rpaduky. [Ipumeps rpagukos
(GYHKLUH, OTpaXKAIOLIUX pealbHbIEe POLIECCHI.

OyHKIMY, ONUCHIBAIOIIKE NPSAMYI0 M OOpaTHYIO MPONOPIHOHAIBHBIE 3aBUCHMOCTH, UX
rpaduxu. Oynxupn y = X2,y = X3, y = VX, y=|x|. ['padutueckoe pemeHne ypaBHeHH i CHCTEM
YpaBHEHUM.

9 KUIACC

Yuciia 1 BbIYUCICHUA

PanmonaneHple uncia, UppallMOHANbHBIE YHMCIa, KOHEUYHbIE U OECKOHEYHBIE IECATUUHbBIE
npobu. MHOXeCTBO JEHCTBUTENbHBIX YHCEN, JCHCTBUTENbHbIE 4YHClIa Kak OECKOHEUHBIE
NecaTUYHbIe ApoOu. B3anMHO 0JTHO3HaYHOE COOTBETCTBUE MEXY MHOKECTBOM JEHCTBUTEIBHBIX
YKCEJl U KOOPAUHATHOU IIPSIMOM.

CpaBHeHue JEHCTBUTENBHBIX YHCEN, apupMeTHUYeCKHe NEUCTBUSA C JAEUCTBUTEIbHBIMU
YUCIIaMHU.

Pa3mepsl 00bEKTOB OKPYKAIOLIET0 MUPA, ATUTEIHLHOCTH IMTPOLIECCOB B OKPYKAIOIIEM MUDE.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrjieHue Yuced.
IIpuknka v OLlEHKa pe3yabTaTOB BEIYMCICHUMN.



YpaBHeHUs1 1 HEPABEHCTBA

JIuneitHoe ypaBHeHue. Pelienue ypaBHeHUH, CBOJSAILUXCA K TUHEWHBIM.

KBagparHoe ypaBHeHue. Penienue ypaBHeHUN, CBOAAIIMXCA K KBaJApaTHBIM. bukBaapaTtHoe
ypaBHeHuE. [IpuMepsl pelieHus ypaBHEHUM TPETbel M 4eTBEPTOM CTENEHEH pa3yioKEHHWEM Ha
MHOHUTEIH.

Pemenue npoOHO-palimoHaTbHBIX YpaBHEHUH. PelieHre TeKCTOBBIX 331249 aNreOpandecKuM
METOJIOM.

VYpaBHeHHE C IBYyMsI NEPEMEHHBIMH U ero rpaduk. PemieHue cucreM ABYX JHMHEWHBIX
YpaBHEHUH € JBYyMsl NEpEMEHHbIMU. PelieHue cucreMm JByX ypaBHEHHMH, OJIHO U3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOpOH cTerneHu. I'paduueckas MHTEpIpETaLns CUCTEMbl YpaBHEHUH ¢
JBYMsI IIEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 3a1a4 aNredpandeckum crocoOom.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JNMHEMHBIX HEPABEHCTB C OAHOM IIEPEMEHHOW. PemieHue cucreM JIMHEMHBIX
HEpaBEHCTB C OAHOW mepeMeHHOW. KBangparHble HepaBeHCTBa. I'padmueckas MHTepHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUHA

KBanparnunast ¢yHkius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPIITHHBI
napaboJibl, 0Ch CAMMETPHUH TapaldoIbL.

I'paduxn dyrkimit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux cBoiicTBa.

Yucii0BbIe NOCJI€10BATEIBHOCTH U NPOrPECCUH

[TonsiTMe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJjaHue TOCIEI0BATEILHOCTH PEKYPPEHTHOMN
dbopmynoit u hopmyoit N-ro 4ieHa.

Apudmerndeckas u reomerpuyeckas nporpeccuu. @opmyisl N-ro 4jaeHa apupMeTHIecKon
U TEOMETPUYECKOHN IIPOTPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300paxeHne 4aeHOB apUPMETHUECKON M TeOMETPUYECKOM IMpOorpeccuid TOYKaMU Ha
KOOpPJMHATHOM MIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUIUAIbHBINA POCT. CII0KHBIE POLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUSA

JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS NPOTpaMMbl Yy4eOHOTO Kypca «Anredpa»
XapaKTEepU3yOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOSIBIICHUEM MHTEepeca K MPOLUUIOMY U HACTOSIIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOILIEHUEM K JOCTHIKEHHUSM POCCHUHUCKHX MaTeMaTUKOB M POCCHICKON
MaTEMaTUYECKOH ILIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JIOCTH)KEHUH B APYTUX HAyKaxX M IMPUKIIATHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
NPEJCTAaBICHHEM O MaTEeMAaTUYECKHX OCHOBAaX (PYHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBIICHUH, MPOIEyp TPakIaHCKOTO OoO0IIecTBa (HarmpuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3aHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3THYECKHUX IMPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) Tpya0BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHMBHOE y4YacTHE B PEUICHUM IMPAKTUYECKUX 3aJad MaTeMaTH4eCKOu
HAIPaBIEHHOCTH, OCO3HAHHEM BaKHOCTH MATEMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HU JJIs1 YCHEIIHON MpOQeCCHOHANBHON NeATeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM WHIMBHUIYaJIbHOH TPACKTOPUHM OOpa30BaHHS U
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHUYECKOMY BOCIPHATHIO MaTEeMAaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUH, pacCyKI€HUHN, YMEHUIO BUJETh MAaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAIMe B JIEATENPHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4yHBIX NpeACTaBI€HUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YeJOBEKa, MPHUPOAbBI W O0OIIecTBa, INOHUMaHUEM
MaTeMaTUYeCcKOl HayKu Kak c(epbl YelOBEYECKOM NeATeNbHOCTH, JTalloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOH KakK CpEICTBOM IIO3HAaHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMHU HaBBIKAMU
HCCJIEIOBATEIbCKOM 1€ATEIbHOCTH;

6) pusuueckoe BocniuTaHue, pOopMUpPOBaHUE KYJIbTYPbI 310POBbS M SMOLIMOHAJIBHOI0
Os1aromostyqusi:

TOTOBHOCTBIO IPUMEHSITh MaTEMaTUUECKHUE 3HAHUS B UHTEPECAX CBOETO 3/10POBbsI, BEACHUS
3I0pOBOr0 00pasa >KM3HH (340pPOBOE MUTaHHE, COATTAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
perynsapHas (u3nueckas aKTUBHOCTb), COPMUPOBAHHOCTHIO HaBbIKa PeQIIEKCHH, NPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY M TaKOTO K€ MpaBa Jpyroro 4eaoBeka;

7) 3K0JIOTMYeCKOe BOCIIUTAHUE:

OpUEHTalle Ha MpUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM JUIs pellleHus 3ajad B o0iactu
COXPaHHOCTH OKpY)KaloIleW cpeibl, IMIaHUPOBAaHUS IMOCTYNKOB M OLEHKH HMX BO3MOXHBIX
MOCJEACTBUM Il OKpY’Karolled cpesibl, 0CO3HAHHEM TIJI00aIbHOTO XapakTepa KOJIOTHYECKHX
npo0JeM U myTel ux pereHus;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAJIbHON U IPUPOTHOI Cpebl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HCOHpCI[CJIéHHOCTI/I, IOBBIICHUIO YPOBHSA cBOEH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTHCA Y APYIrUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHOM JI€ATENbHOCTH HOBbIC 3HAHUS, HABBIKM M KOMIIETCHLIUU U3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMHUPOBAHNU HOBBIX 3HAHMIA, B TOM 4ucie (GOPMYIHPOBATH UECH,
IIOHATHUS, TUIIOTC3bI 06 o0OBeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAaEeMble DPELICHUS W JEHCTBHS,
(GbOopMyIHUPOBATh U OLICHUBATH PUCKU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHbIE YHUBePcAJIbHbIE YUeOHbIEe 1eiCTBUS
bBa3oBble Jlornyeckune AefcTBUA:

BBISBJISATH U XapaKTEPU30BATh CYILECTBEHHbIE MPU3HAKM MAaTEMaTHUYECKUX OOBEKTOB,
HNOHATUH, OTHOLICHUH MEXAY IMOHATUAMH, (HOPMYIMPOBATH OIpPENEICHUS MOHATHH,
yCTaHaBJIMBATh CYLECTBEHHBIH MPU3HAK KJIacCU(UKALUU, OCHOBaHUS AJs1 00001IeHNs
Y CpPaBHEHUS, KpUTEPUU MPOBOIMMOT0 aHAIN3A;

BOCIIPHHUMATh, (DOPMYIUpPOBATh U MPEOOPA3OBBIBATh CYKICHHS: YTBEPAUTEIBHBIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

BBISIBJISITH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHs B (paKTax,
JaHHBIX, HAOMIOACHMSIX W YTBEPKACHUSX, IpeliaraTb KPUTEPUU [UIsl BBISABIICHUS
3aKOHOMEPHOCTEHN U IPOTHUBOPEUHii;

JIEJIaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, NE€AYKTHBHBIX U MHIYKTHBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa3bupath 10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKICHHUH (ITPsIMbIE ¥ OT IPOTHBHOTO),
IPOBOJUTH CaMOCTOSITEJIbHO HECIIOKHBIE JI0KA3aTeNIbCTBA MAaTEeMAaTUYECKUX (PaKTOB,
BBICTPAaNBaTh apryMEHTALUIO, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBLIBATH
CcOOCTBEHHBIE PacCyXICHUS;

BbIOMpaTh crnoco0 pemieHusi y4yeOHOM 3agaud (CpaBHMBATh HECKOJIbKO BapHUaHTOB
pelieHus, BbIOUpaTh Hanbosiee MOAXOIAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIIEHHBIX
KPUTEPUEB).

Ba3oBbIe ncciaenoBaTenLCKHe AeliCTBUA.

UCTIOJIB30BaTh  BOMPOCHI ~ KaK  HCCIEJOBAaTEIIbCKUA  HMHCTPYMEHT  IO3HAHHMS,
(bopMyIHpPOBaThH BOIIPOCHI, PUKCHPYIOIIHE TPOTHBOPEUHE, POOIEMY, CAMOCTOSTEIBHO
yCTaHaBIMBaTh UCKOMOE U JaHHOE, ()OpMUPOBATh TMIIOTE3Yy, apryMEHTHPOBATh CBOIO
MO3UIMI0, MHEHHE;

NPOBOJUTH TI0 CaMOCTOSITEIBHO COCTaBJICHHOMY IUIaHY HECJOXHBIA SKCIEPUMEHT,
HEOOJIBIIIOE HCCIIEJIOBAHUE [0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYEeCKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXYy COOO0M;

CaMOCTOATENILHO  (OPMYJIMPOBAaTh OOOOIIEHUS H  BBIBOABI IO  pe3yjbTaTam
NPOBENEHHOTO HAOJIOJICHHS, UCCIICAOBAHUS, OIEHUBATh JIOCTOBEPHOCTh MOJYYCHHBIX
pe3yJIbTaTOB, BEIBOJOB U 000OIIICHHIA;



IMPOrHO3UPOBATHE BO3ZMOKHOC Pa3BUTUC IIPOLECCA, a TAKIKEC BBIABUTaTh IPEAITOIOKCHHA
O €TI0 Pa3BUTHUH B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBIISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMH, AAHHBIX, HEOOXOAMMBIX
JUISl peLLICHUs 3aa4H;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATh HH(OPMAIUIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BBIOUpATh (hOpMy IpeaCcTaBIeHUS MHOOPMAIIMH U WILTIOCTPUPOBATH pelIaeMble 3aauu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIMSIMU;

OLIEHUBATh HAJEKHOCTh MH(DOPMALIUK 110 KPUTEPUSAM, MPEATIOKEHHBIM YUUTEIIEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXKJACHHUS B COOTBETCTBHU C YCIOBHSMHU U IEIAMU
oOmIeHus, SICHO, TOYHO, I'PAaMOTHO BBIPaKaTh CBOIO TOYKY 3pPEHHS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIlIeHUs 3a/1a4i, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0JIe 00CYKJICHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYXTaeMOM TEMBI, POOIEMBI,
perraeMoii 3a1a4u, BBICKa3bIBaTh UJICH, HAIICIICHHBIC HA TTOMCK PEIICHHS, COTIOCTABIISITh
CBOM CYKJICHUS C CYXJACHHUSIMH IPYTHX YYACTHUKOB JMajora, 0OHapy>KMBaTh pa3inyiue
U CXOJCTBO TO3WIMHA, B KOPpPEKTHOU (opme (opMynupoBaTh pa3zHOTIACHs, CBOU
BO3PaKCHUS;

MIPEJICTABIISITh PE3YJIBTATHI PEIICHHS 3a7a9d, YKCIICPUMEHTA, UCCIICIOBAaHMS, MPOCKTA,
CaMOCTOSITEIILHO BBIOMPATh (opMaT BBICTYIICHUS ¢ y4ETOM 3a1ad MPE3CHTAMH U
0COOEHHOCTEHN ayAUTOpUH;

MOHUMATh M UCIIOJIL30BaTh MPEUMYIIIECTBA KOMAaHAHON U MHAUBHUIYaTbHOU PabOTHI IPU
pelIeHnH y9eOHBIX MAaTEMaTHICCKHIX 33]1aY,

MPUHUMATH 1Ie]Tb COBMECTHOW JEATEIbHOCTH, MIJIAHUPOBATh OPTaHU3AIHIO0 COBMECTHOMN
paboThI, pacrpeesaTh BUABI pa0doT, TIOTOBAPHBATHCS, 00CYKIATh MPOIIECC U Pe3yibTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOCH;

y4acTBOBATh B TPYMIOBBIX hopMax paboThI (00CykaeHUs, 0OMEH MHEHUSMU, MO3TOBBIE
HITYPMBI U APYTHE), BHITIOIHATH CBOIO YacTh pabOThl M KOOPIMHUPOBATH CBOU JICHCTBUS
C IPYTHMMH YICHAMH KOMAaHJIbI, OIICHUBATh KAa4eCTBO CBOCTO BKJIAJa B OOIIUI MPOTYKT
0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM yJACTHUKAMHU B3aHUMOJICHCTBHSI.

PeryasiTuBHbIe YHUBepCaJbHbIE y4eOHbIe 1eiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, AJTOPUTM pEIIeHUs 3aJadd (WM €ro 4YacTb),
BbIOMpaTh CHOCOO pelleHuss C Y4E€TOM HUMEIOUIMXCS PECypCcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOH MH(OpMAIHH.

CﬂMOKOHTpOJ’Ib, IMOLMOHANIbHbIA HHTEJLJIEKT:

BJIAACTH crocodamu CaMOIIPOBEPKHU, CAMOKOHTPOJIA IMpoHecca U pe3yijibTaTa PCIICHUA
MaTeMaTH4eCKOM 3aga4u,



® TIpenBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH NPH PELICHUU 3a/1a4d, BHOCUTH
KOPPEKTHUBBI B JICATEIHHOCTH HA OCHOBE HOBBIX OOCTOSITEIBCTB, HAWACHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBUE Pe3yJIbTaTa AESATEILHOCTH MOCTABICHHOW IETH U YCIOBHUSM,
OOBSICHATH IPUYMHBI TOCTUIKECHUS UM HETOCTUKECHHUS 1I€ITH, HAXOJUTh OLIHOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K konmy oOydenus B 7 KJjacce OOYYArOIIMICS TONYYHT CIEAYIONIUE TPEIMETHBIC
pE3yJIbTaThL:

Yuciia 1 BBIYUCICHUSA

BeinonHATe, coyeras yCTHble M NHMCbMEHHbIE NPUEMBI, apu(MeTHUecCKue ACUCTBUS C
paLMOHATIbHBIMU YHCIIAMHU.

HaxonuTe 3HaueHMs] YHCIOBBIX BBIPAKEHHUH, NMPUMEHSTH Pa3HOOOpPa3HbIE CHOCOOBI U
OpuéMbl  BBIYUCIEHHUS 3HAYCHUH JPOOHBIX BBIPAXKEHUH, COAEPIKAIIMX OOBIKHOBEHHbBIE U
NeCATUYHbIE TPOOH.

[lepexonuTh OT 0AHOM (HhOPMBI 3amMCH YUCeN K JIpYyroi (IpeoOpa3oBbIBATh JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEYHYIO
JIECATHYHYIO IPOOB).

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OKpyryisTh yucna.

BbINOMHATE NPUKKUIKY M OLIEHKY pe3ysbTaTa BBIYMCICHUM, OLICHKY 3HAUEHUN YUCIIOBBIX
BBIPAXCHUM. BBINIOIHATE NEHCTBUS CO CTENEHSAMU C HATYpaJIbHBIMU IIOKA3aTEISIMH.

[TpyuMeHATh NPU3HAKU JEIUMOCTH, PA3JI0KEHUE HA MHOKUTENH HATypaJIbHBIX YUCEIL.

Pemath mpakTHKO-OPHMEHTHPOBAHHBIE 3aJaul, CBSI3aHHBIE C OTHOIIEHHWEM BEJIWYMH,
MPONOPLUOHAILHOCTBIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJbTAThl pEIICHUs 3a7a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU PacCMaTpUBaEMbIX OOBEKTOB.

AuredpanyecKkne BbIPaKeHUS

Hcnonp3oBath anredOpanyecKkyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Mpoliecce
OCBOEHUS y4eOHOr0o MaTepuara.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPaKEHUI MPU 33aHHBIX 3HAUEHHUSIX MEePEMEHHBIX.

BeinonHsATe npeoOpazoBaHus 1IE710T0 BBIPaKEHUSI B MHOTOWIEH MPUBEACHUEM MOJT00HBIX
CJIaraeéMbIX, paCKpbhITHEM CKOOOK.

BbInonHATE yMHOXKEHHME OJIHOYJIEHA HAa MHOTOYIEH M MHOTOYJ€Ha Ha MHOTOYJIEH,
OPUMEHSATH (HOPMYJIIBI KBapaTa CyMMbI M KBaJIpaTa pa3HOCTH.

OcyecTBISATh Pa3I0KEHUE MHOTOWIEHOB HAa MHOXKUTEIM C NOMOULIbKO BBIHECEHHS 3a
CKOOKHM OOIero MHOXKHUTENs, TPYNIHUPOBKU CJaraeMblX, IpUMEHEHUs (POpMyN COKpaI€HHOTO
YMHOXEHHUS.

[TpumensaTh mnpeoOpazoBaHMsl MHOTOWICHOB Ui pPELICHHWs pa3iMyHbIX 33734 U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHOU MTPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJbHBIMH MOKa3aTeNsIMH JUIs IpeoOpa3oBaHUs
BBIPAKCHUIA.

YpaBHeHus1 M HEpaBEeHCTBA
PemaTs nuHEMHbIE ypaBHEHNUS C OJJTHOM IEPEMEHHOM, IPUMEHSS IPaBUjIa IEPEX0/IA OT UCXOJHOTO
YPaBHEHHUS K paBHOCUIBHOMY eMy. IIpoBepsTh, ABIIETCS 1M YUCIIO KOPHEM YpaBHEHMUS.



[TpumeHsTH rpaduyeckre METOIbI TP PEIICHUH JIMHEHHBIX YPAaBHECHUN U UX CUCTEM.

[TonOGupathk MpUMEpPHI Map YKCEN, SIBISIOMUXCS PEIICHUEM JTHHEHHOTO YPaBHEHUS C IBYMS
MIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JIMHEHHOTO YpaBHEHHS C JBYMS
NIEPEMEHHBIMH, TI0JIb3YSCh TPAQUKOM, IIPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUSI.

Pemarh cucteMbl JBYX JIMHEHHBIX ypaBHEHUN C JBYMSI NEPEMEHHBIMH, B TOM 4YHCIIC
rpadu4ecKy.

CocTaBnsaTh M pemiarh JHHEWHOE ypaBHCHHE WJIM CUCTEMY JIMHEWHBIX YPaBHEHUWH 110
YCIIOBHIO 3aJla4d, HHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/la4yMl IOJyYCHHBIH
pe3ynbTar.

DOyHKUUHA

N300pakaTh Ha KOOPIMHATHOM TPSAMOW TOYKH, COOTBETCTBYIOIIHME 3aJlaHHBIM
KOOpJIWHATaM, JIy4d, OTPE3KH, WHTEPBaJIbl, 3alMChIBATh YHUCIOBBIE MPOMEXKYTKH Ha
aNreOpanvdecKoM s3bIKE.

OtmedaTh B KOOPJAMHATHOW IJIOCKOCTH TOYKH [0 3aJaHHBIM KOOPJWHATaM, CTPOWTH
rpaduxu nuHerHbIX QyHkuid. Ctpouts rpaduk QyHkuuu y = [X|.

OnwuceiBaTh ¢ MOMOIIBIO (YHKIMHA WM3BECTHBIC 3aBUCUMOCTH MEXIY BEINYHMHAMU:
CKOpPOCTB, BpEMsl, PAacCTOSHUE, II€Ha, KOJUYECTBO, CTOMMOCTH, MPOHU3BOJUTEIHHOCTH, BPEMH,
00BEM pabOTHI.

Haxonuth 3HaueHune QyHKIMH 110 3HAYCHUIO e€ apryMeHTa.

[Tonumath rpaduveckuii crocod MpeJCTaBICHHUS U aHAIW3a WHPOPMALIUU, U3BIEKATh U
WHTEPIPETHPOBATH HHPOPMAIIHIO U3 TPAPUKOB PEaTHHBIX MPOIIECCOB U 3aBUCHMOCTEH.

K koniy oOyuenuss B 8 kJacce oOydaromuiics MHOJYYUT CJEIYIOLIUE IMpEIMETHbIE
pE3yJIbTaThI:

Yuciia 1 BBIYUCICHUSA

Hcnonb30BaTh HadalbHBIE MPEACTABICHUS O MHOYKECTBE JEUCTBUTENBHBIX YUCEN JUIS
CpaBHEHMs, OKpYIJIEHUS M BBIYUCICHHH, H300paxaTh AEHCTBUTEIbHbIE YHMCIA TOYKAMH Ha
KOOPJAMHATHOU IIPSMOM.

[IpumeHsTh TOHATHE apU(METUUYECKOrOo KBAJIPaTHOIO KOpHS, HAXOJIUTh KBaJpaTHBIE
KOPHM, UCIIOJIB3YS MPU HEOOXOUMOCTHU KaJIbKYJATOP, BBIMOIHATH IPeoOpa3oBaHMsl BbIpaKEHUH,
CoZepKaIINX KBapPATHbIE KOPHU, UCIIOJIb3Yys CBOWCTBA KOPHEM.

Hcnonb3oBare 3amucu OONBIIMX W MajbIX YHCENT C MOMOIIBIO JECATUYHBIX ApoOeil u
creneHeil uncna 10.

Auaredpanyeckune BbIPaKeHHUs

[IpuMeHATh TOHATHE CTENEHU C IeNbIM TI0Ka3aTesleM, BBIIOJIHATH HpeoOpa3oBaHUs
BBIPAKECHUM, COAECPIKALUX CTEIICHH C LIEJIBIM II0OKa3aTeIIEM.

BbINOMHATE TOXIECTBEHHBIE MPEOOpa30BaHUsl PALMOHATBHBIX BBIPAKEHUH HAa OCHOBE
MpaBWJI AEMCTBUI HaJl MHOTOWIEHAMHU U aJireOpandeckKuMH IpoOsiMHU.

PackiagpiBaTh KBasipaTHBIN TPEXUIEH HA MHOXKHUTEIH.

[TpumeHsTH TpeoOpa3z0oBaHUs BBIPAKEHHUH IS pEIIeHUs pa3IMYHbIX 33]]a4 U3 MaTEMaTUKH,
CMEXHBIX MTPEAMETOB, U3 PEAIbHON TPAKTUKH.

YpaBHeHUs1 M HEpaBEHCTBA

PemaTe nuHelHbIE, KBapATHBIE YPABHEHUS U PAllMOHAJIbHBIE YPAaBHEHUS, CBOJSAIIMECA K
HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMs IIEPEMEHHBIMH.



[IpoBOaUTH MpOCTEUIIINE UCCIIEIOBAHUS YPAaBHEHUN U CUCTEM YpPaBHEHHUH, B TOM YHCIIE C
NpUMEHEHHEM rpaUYecKuX MpeicTaBlIeHUH (YCTaHaBIMBATh, UMEET JIM yPaBHEHUE UM CUCTEMA
YpaBHEHHH PELICHHS, €CITH UMEET, TO CKOJIBKO, U TIpoUee).

[lepexonuTh OT clioBeCHOW (OPMYJIHUPOBKU 3adauu K €€ anredpandeckoil Mojeiau ¢
MOMOIIbI0 COCTABIICGHUS YPaBHEHMsI WJIM CHCTEMbl ypaBHEHHWil, HWHTEpPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33/]1a4 TOJTYYECHHBINA Pe3ysIbTaT.

[TpuMeHSTH CBOWMCTBA YMCIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLIGHKH, PelaTh JUHEHHbIE
HEPAaBEHCTBA C OJHOM NEpeMEHHOM U HUX CHCTEMbI, JaBaThb TIpadUUYECKyl0 HILTIOCTPALNIO
MHO>KECTBA peLICHII HepaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[ToHuMaTh ¥ UCTIONB30BaTh (PYHKLIMOHATIBHbIE TOHATHUS U A3bIK (TEPMUHBI, CHMBOJIMYECKUE
0003Ha4YeHHUs), ONPEENIATh 3HaUeHHE (PYHKIIMH 110 3HAYEHUIO0 apryMEHTa, ONpeAesTh CBONCTBA
dbyakumm 1o e€ rpaduky.

CrpouTsb rpaduku dJIeMeHTApHbBIX GYHKINN BUIA:

y=k/x,y=x%y =x%y=|X|, y = VX, OnuCEIBATH CBOHCTBA JHCIOBON DYHKIMHU 1O €&

rpaduky.

K xonmy oOyuenus B 9 kiacce oOydaromuiics MOMYYHUT CIEAYIOUIUE IPEeIMETHBIC
pe3yJIbTaThI:

Yucja 1 BLIYHCTIECHUS

CpaBHMBATh U yNOPSAOYMBATH PALIMOHATIBHBIE U UPPALIMOHAIIbHBIE YHCIIA.

BrmonusaTe apudmeTnueckue ASHCTBUS C PallMOHAIBHBIMHU YHMCIaMH, cOYeTas YCTHBIC U
MACbMEHHbBIE MIPUEMBI, BBIMIOJHITH BBIYMCIECHUS C UPPALMOHATBHBIMU YHCIAMH.

Haxonuth 3HaueHHs CTENEHEW C LENbIMU MOKa3aTEIsIMU U KOPHEH, BBIYUCIATh 3HAYEHUS
YHCIIOBBIX BBIPAXKEHUU.

OKpyriaTh JACUCTBUTEIbHBIE YKCIIA, BBINOJHATh MPUKHUIAKY pe3yJbTaTa BBIYUCICHH,
OLICHKY YMCIIOBBIX BBIPAXKEHUM.

YpaBHeHUs1 1 HEPABEHCTBA

PemaTe nuHeiHbIE M KBaIpaTHBIE YPABHEHUS, YPABHEHUSI, CBOIAIIUECS K HUM, IPOCTEHIINE
JIpOOHO-pallMOHANIbHBIE YPABHEHHUS.

Pemars cucteMbl IByX JMHEWHBIX YPaBHEHUU C JBYMs IEPEMEHHBIMU U CUCTEMBI JABYX
yYpaBHEHUH, B KOTOPBIX OJTHO YPABHEHHUE HE ABJISETCS JIMHEHHBIM.

Pemiate TekcToBBIE 3amaud anreOpandecKUM CIIOCOOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHUS WIIA CUCTEMBI IByX YPABHEHUN C JBYMsI IEPEMEHHBIMM.

IIpoBOAUTE MPOCTEUIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPaBHEHHUH, B TOM YMCIIE C
MpUMEHEHHEeM TpauuecKux MpecTaBiIeHuH (YCTaHABIIMBATh, UMEET JIM YPaBHEHUE HIIU CUCTEMA
ypaBHEHUH PENICHHS, €CJIM UMEET, TO CKOJIbKO, U TIpouee).

Pemarr nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh peIICHHE
HEPABEHCTB HA YHUCIIOBOU MPSIMOM, 3alIMCHIBATH PELICHHUE C TOMOIIBIO CHMBOJIOB.

Pemats cucTeMbl IMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIINE KBAIPaTHOE
HEPaBEHCTBO, M300paKaTh PEIICHUE CHCTEMbl HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3alMCHIBAThH
pelIeHNE C IOMOIIBI CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELIEHUHN PA3JIMYHBIX 3a/1a4.

DOyHKIUHA

PacnioznaBate GyHKIIMHM M3ydeHHBIX BUIOB. [[0Ka3bIBaTh CXEMAaTHYECKH PACTIONOKECHHIE HA

KOOPJMHATHOM 11ockocTh rpadukoB ¢pyHkuui Buaa: Yy = kX, y = kx + b,y = k/x,y = ax? + bx +



¢,y =x% y=1Xy = ||, B 3aBuCHMOCTH OT 3HaueHHi KOI(HUIMEHTOB, ONMUCHIBATE CBOMCTBA

byHKUINH.

Crpouth U M300pakaTh CXEeMAaTHUYECKU TpapUKH KBAIPATUUHBIX (DYHKIMI, OMUCHIBATH
CBOWCTBA KBaIpaTUYHbIX (DYHKIMHA IO UX IpaduKaMm.

Pacrnio3HaBaTh KBaJpaTHUHYIO (QYHKIUIO 10 GOpMYJIe, IPUBOAUTH IPUMEPHI KBaAPATUUHBIX
(byHKUNI U3 peabHOW KU3HH, (PU3UKU, TECOMETPUH.

YucJioBbIe MOCJIe10BATEIbHOCTH U MPOTrPeCcCUH

Pacnio3HaBaTh apu(METHUYECKYI0 U F€OMETPUYECKYI0 IPOrPECCUU IIPU pasHBIX CIIOCOOax
3aJlaHuUs.

BhINONHATE BBIYMCICHHUS C MCIONB30BaHHEM (GOpPMYN N-ro 4ieHa apudMeTHdecKkor u
F€OMETPUYECKON ITPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON INIOCKOCTH.

Pemiate 3a1aun, cB3aHHBIE C YUCIOBBIMU MIOCIEI0BATEIBHOCTAMH, B TOM YHCIIE 3a]1a4U U3
peaIbHOM >KM3HM (C UCTIOIb30BAaHUEM KaJIbKYJISATOPA, HUPPOBBIX TEXHOJIOTUI).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM POBbLIE)

Ne ni/m KoHTpoJbHbIe
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoTshI
1 Yucna u BeaHCcICHUS. PanimoHanbpHbIe 25 1 bubnnoreka IIOK
qucia https://m.edso0.ru/7f415b90
bubmuorexa [JOK
2 AnrebpandecKkue BbIpaKCHUS 27 1 httos://m.eds00.ru/7f415b90
bubnnoreka IIOK
3 ¥PABHEHHS H HEPABEHCTBa 20 1 https://m.edso0.ru/7f415b90
bubnnoreka IIOK
4 Koopaumatet 1 rpaguicn. Cynkum 24 1 https://m.edso0.ru/7f415b90
bu6nuoreka [IOK
> TosToperne 1 0bobmene 0 1 https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5



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 KVIACC

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM POBbLIE)
Ne ni/m KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoTshI
bu6nuoreka [IOK
1 4 K 15
uclia ¥ BeraucieHus. KeajmparHueie KOpHU https://m.edsoo.ru/7f417af8
2 Yucia u BeruucieHus. CTeneHs ¢ 1eIbIM 7 bu6nuoreka [IOK
HOKa3aTeyeM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKkue BbIpaKEHUSI. 5 1 bubnuorexa [HOK
KBanparHbiii TpéxuieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKue BoIpaKCHUS. 15 1 bubnmnoreka HOK
AureOpanueckas 1poob https://m.edsoo.ru/7f417af8
5 VYpaBHeHnus u HepaBeHCTBA. KBapaTHbie 15 1 bubnmnoreka [JOK
ypaBHEHHUSI https://m.edsoo.ru/7f417af8
VYpaBueHus u HepaBeHCTBa. CUCTEMBI bubmuorexa [JOK
6 . 13
ypaBHEHUIA https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
8 Oyukuuu. OCHOBHbBIE TOHATHUS 5 bubmorexa LIOK
YHICHIH. LICHOBHBIC HO https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
) Y
o YHKIHH. THCIOBbIC QyHKIIIH d https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
10 IT 6 1
OBTOpelHe i 0000uIeHIe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 5



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

9 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHbIe (HU(pPOBbHIE)

Ne ni/m KoHTpoJbHbIe
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTshI
1 Uucna u Berunciienus. JlelicTBUTENbHEBIC 9 bu6mmoreka [JOK
qucia https://m.edsoo.ru/7f419d08
YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUA C bubnnoreka [JOK
2 . . 14 1
OJIHOM TIEPEMEHHOM https://m.edso0.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 bubnmoreka [JOK
ypaBHCHHIA https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
4 .H 16 1
YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
> Dyrrium 16 L https://m.edsoo.ru/7f419d08
bu6 OK
6 YuciIoBbIe OCIEN0BATEIHLHOCTHU 15 1 hgpil;ll(;;éezzg).ru 176419408
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 18 1 bu6mmoreka [JOK
3HAHHH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6



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

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

1. Aunre6pa. 7 xnacc: yueOHUK s obmeoOpazoBarenbHblx opranuzanuii/ C.M. Hukonbckuid,
M.K. IToranos, H.H. Pemernukos u ap. — M.: Ilpocsemenue, 2017 r. (MI'Y — mikose)

2. AnreGpa. 8 kiacc: yueOHUK sl 001meoOpa3oBaTebHbIX opranm3anuii/ C.M. Hukonbckuid,
M.K. IToranos, H.H. Pemernukos u ap. — M.: IIpocsemenue, 2018 r. (MI'Y — mikose)

3. AunreGpa. 9 kiacc: yueOHUK a1 0011eo0pa3oBaTenbHbIX opranu3anuii/ C.M. Hukonbsckuid,
M.K. IToranos, H.H. Pemernukos u ap. — M.: Ilpocsemenue, 2018 r. (MI'Y — mikose)

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Anrebpa. Meroandeckue pekomennanuu. 7,8,9 kinace: yueo. [Tocobue mst o6meodpas3onar.
Opranmzanuit/ M K. IToranos, A.B.IlleBkun. — M.: [Ipocsemenwue, 2017

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmuorexa [IOK https://m.edsoo.ru

https://uchi.ru/teachers/lk/subjects/math

http://oge.fipi.ru

https://math-ege.sdamgia.ru/



https://m.edsoo.ru/
https://uchi.ru/teachers/lk/subjects/math
http://oge.fipi.ru/

el NS

PN E

Crneunpuxanus
IIpoMexyTOUHOM aTTecTALMM B (popMe KOHTPO/IBLHOI PadOTHI 110
MarTeMaTHke B 7 KJjiacce

1. HazHayenue padoThl — YCTaHOBUTHb COOTBETCTBHE MOATOTOBKU ydauluxcs 7
Kjacca 1o wmartematuke @enepalbHbIM TOCYAApCTBEHHBIM 00pa30BaTEbHBIM
cTaHaaprtaM oOmero oOpa3oBaHUS [0 MaTeMaTHKE, BBISIBUTH TEMBI, BOIPOCHI
coJiepKaHusl 00pa30BaHus, BhI3bIBAIOLIME HAMOOIBIINE TPYJHOCTH Y O0yUarOIIUXCH,
MOTHBUPOBATh OOYYAIOUIMXCS W TEAaroroB K OpraHu3aluy JAesTENbHOCTU IO
BOCIIOJIHEHMIO NPOOEJIOB B YPOBHE NOJTOTOBKHU yJaluxcs 7 Kjacca.

2. YcJ10BHMS IPOBe/IeHUs] M BpeMsl BbINIOJTHEHHsI Pa00ThI
JlononHUTENbHBIE MaTEpUAIIbl U 000pYIOBaHKE: JIMHEWKA U KapaHAalll.
Ha Beinoninenue Bce paboThl OTBOAUTCS 45 MUHYT.

4. CTpykrypa padoThbl.

PabGora HampaBieHa Ha OIEHKY JOCTHXKCHUS TUIAHUPYEMBIX PE3YJIhTATOB OCBOCHUS
colepKaTesibHOM NMHUM 3a cenbMoi kimacc. KonTponbHasi pabora comepxkur 11
3a/IaHUM, TEMaTHKa KOTOPBIX COOTBETCTBYET BO3pacTy ywamuxcs 7 kiacca. [lpu
IIPOBEPKE 3aIaHUI ydamuecs JOJDKHBI TPOJIEMOHCTPUPOBAThH BIaJ€HNE OCHOBHBIMHU
aIrOpUTMaMH, 3HAHUE W TOHMMaHUE KIIOYEBBIX JJEMEHTOB  COJICpKAHUS
(MaTeMaTHYECKUX TOHSITHI, UX CBOMCTB, MPUEMOB PEIIEHUS 3a]a4 U MPOoY.), YMEHHUE
MOJIb30BAaThCSl  MATEeMAaTHUYECKOW 3amuchlo, MPUMEHSATh 3HAHUS K  PEIICHHUIO
MaTEMaTUYECKUX 3a/1a4, HE CBOSIIUXCA K MPSIMOMY IPUMEHEHHUIO arOpUTMA.

Bce 3amanus TpeOyroT 3amucu pemieHud W BBIOOpa BEPHOTO OTBETA. 3aJaHusd
PacCIoIOKEHBI IO HAPACTAHUIO TPYIHOCTH: OT OTHOCUTENIHHO MPOCTHIX J0 CIOKHBIX.
[IpoBepsieMble AIEMEHTBI COIEPKAHUS Kypca MaTEMaTHKU

UYucna u BeraucieHus (3 3a0aHus)

Anrebpanueckue BeIpaxeHus (3 3a1aHus)

dyukuuu u rpaduku (2 3aaHus)

VYpaBHeHHs U HepaBeHCTBa (3 3a1aHUA)

ITpoBepsieMble yMEHHS ¥ CITIOCOOBI JEHCTBHI Kypca MAaTEMATHKU
YMeHure BBITIONHATH BBIYUCICHUS U PE0Opa30BaHMs

YMeHune BBIOMHATH MPeo0pa3oBaHNe alreOpandecKuX BhIPpaKEHUN
YMeHue CTpouTh U YUTaTh rpaduku QyHKITAN

YMeHue pemiatb ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI

5.CucreMa onleHMBaHHMSI KOHTPOJIbLHOM padoThI.

MakcuMalIbHOE KOJIMYECTBO 0aJIOB 3a OJHO 3aJaHuE Maxkcumai
bHOE
KOJIMUECTB
0 OaI0B

Nel

No2 | Ne3 | Ne4 No5 | No6 | Neo7 Ne8 | Ne9 | NelO Nell

2 2 1 2 1 2 2 2 1 2 18




3aaHus, OTBEThl HA KOTOPBIE OLEHUBAIOTCA 1 OamioM, CUMTAIOTCS BBIIOJIHEHHBIMU
BEPHO, 3aIlMCaH BEPHBIN OTBET.

3aaHus, OTBEThl Ha KOTOpPHIE OLICHUBAIOTCS B 2 0ajia, CYUTAIOTCS BBIIOJIHEHHBIMU
BEPHO, €CJIIM BbIOpAaH BEpPHBIA IMyTh PEHICHHS, W3 NUCBMEHHOH 3amKCH pPElIeHUS
IIOHATEH XOJ PACCYKICHMH, NOJyYEH BEPHBIM OTBET. B 3TOM cilyyae BbICTAaBISETCS
MaKCUMaJIbHbI 0ail, COOTBETCTBYIOIIMM JaHHOMY 3anaHuio. Ecium B pemeHun
JIOTyIIeHa OUIMOKa, HE UMEIouas TPUHIMIIMAIBHOTO XapaKTepa U He BIMsIoUas Ha
XOJ] pelleHus, TO yJalleMmycsl BbicTaBisieTcs 1 6anmi.

MakcumasibHOE KOIM4ecTBO OamioB — 18.

O1eHKH 32 KOHTPOJbHYIO paboTYy:

«5» - 17-18 Gammos

«4» - 13-16 6amnos;

«3» - 8-12 6amnos;

«2» - 0-7 6anos.

Koauduxatop 371eMEeHTOB coAepKAHUA
JJIS1 IPOMEKYTOYHOM aTTecTallui B GopMe KOHTPOJIBLHON padoThI MO
MaTreMaTHKe B 7 Kjiacce

KomudukaTop 31eMEHTOB cojiepKaHus JJIs MPOBEICHHS KOHTPOJIBHBIX pabOT
10 MaTeMaTUKe SIBJISICTCS OJHHM W3 JOKYMCHTOB, OINPEICISIONINX CTPYKTYpPy H
collepKaHNe KOHTPOJIBHBIX H3MEPHUTENBHBIX MaTepuanoB. Komudukartop sisercs
CUCTEMAaTU3UPOBAaHHBIM NIEPEUHEM TPEOOBAHUM K YPOBHIO MOATOTOBKU BBITYCKHUKOB
U TPOBEPSEMBIX JJIEMEHTOB COJEpP)KaHMsS, B KOTOPOM KaXJAOMy OOBEKTY
COOTBETCTBYET OTPECIEHHBIN KOJI.

KoaudukaTtop 31eMeHTOB cofiepKaHusl IO MaTEMaTHUKE COCTABIIEH Ha OCHOBE
TUTAHUPYEMBIX PE3YJIbTATOB OCBOCHUSI 00YYaIOLIMMUCA OCHOBHOM 00pa3oBaTelbHOU
IpOrpaMMbl OCHOBHOTO 0011ero oopaszoBanus (mpukas ot 17.12.2010 Ne 1897 «O6
yTBEpXKJIEHUU (PenepasbHOr0 TOCYAapCTBEHHOTO 00pa3oBaTEIbHOTO CTaHAapTa
OCHOBHOTO o00ImIero oo6pa3zoBaHus» (B pea. mpukaza MwuHoOpHayku Poccum ot
29.12.2014 No 1644); mnpumepHOil OCHOBHOW 00pa30BaTENBHONW MPOTPAMMBI
OCHOBHOTO 001miero obpaszoBanus (ogoOpeHa pemieHreM ¢eaepaibHOro y4eOHO-
METOMYECKOT0 OO0BEIMHEHUS Mo o0IeMy oOpazoBaHuio, mpoTokon oT 08.04.2015
Ne 1/15).

B mepBoM ctonbiie TabmMibl yKa3aHbl KOJbI pa3zielioB U TeM. Bo BTopom
CTONOIIE yKa3aH KO AJIEMEHTA COJIEP KaHMs, ISl KOTOPOTO CO3/Al0TCS TIPOBEPOTHBIE

3a/1aHusl.
Kon Kon JJIeMeHThl CO/AepP:KaHUfA, MpPOBepsieMble
pa3jeial KOHTPOJHMPYEMOro| KOHTPOJbHOH padoTOMH
3JIEeMEHTAa
1 Yucna u eviuucnenusn
1.2 Hpobu

1.2.5 ApudmeTrHdecKkre IeUCTBUS C IeCATUYHBIMU




JTpoOSIMU

1.3

Parmmmonansabie yncia

1.35

CrerneHn ¢ LEJIBIM ITOKa3aTeIEM

1.5

N3mepenust, puOImKeHus, OLEHKU

1.5.3

IIpencraBnenue 3aBUCUMOCTHU MEXK Y
BeJIMYMHAMHU B BUje popmMy

154

IIpoueHntsl. Haxoxnenue mnpoueHTa OT
BEJIMYMHBI U BEJIMYUHBI 110 €€ MIPOLECHTY

Anzebdpauueckue evlparxcenus

bykBeHHbIE BBIpaKEHHS (BBIpAXKEHUS C
MIEPEMEHHBIMH )

21.1

bykBeHHbIE BBIPAKEHUS. Yucnosoe
3HaYeHue OYKBEHHOT'O BbIPAXKEHUS

2.1.4

PaBencTBo OYKBEHHBIX BBIPAKEHUH,
TOk1ecTBO. [IpeobpazoBaHus BeIpaKEHUI

2.2

2.2.1

CBolicTBa CTEIICHHU C O CJIBIM I1IOKa3aTCJIICM

2.3

MHoro4jieHb1

2.3.2

@dopMyJIbI  COKPAIIEHHOTO  YMHOXKCHUS:
KBaJipaT CYMMBI M KBaJpaT pa3HOCTH;
dbopMyIa pa3HOCTH KBaAPaTOB

2.4

Anrebpanueckast 1poOb

2.4.3

ParnmonansHbIe BBIPAKCHISI U 1704
npeoOpazoBaHus

Ypaeneuuﬂ U Hepaeéencmea

YpaBHeHust

3.1.1

YpaBHEHUSI C OJHOM NEPEMEHHOM, KOpPEHb
YpaBHEHUSA

3.1.3

KBanpatHoe ypaBHeHue, (opmyna KopHEH
KBaJPaTHOI'O0 YPaBHECHUS

3.3

TekcToBBIE 3a/1aUN

3.3.1

Pemenune TEKCTOBBIX 3a1a4
apuQMETHIECKUM CIIOCOOOM

3.3.2

Perienue TeKCTOBBIX 3aa4 alreOpandecKum
crrocobom

Dyukuyuu

YucnoBble PyHKIUU

5.1.3

[Ipumepsl  TpadUUeCKUX  3aBUCUMOCTEH,
OTPaXKAIOIIUX PEATIbHBIE MTPOLIECCHI

9.1.5

JIuneitnas byHKIMS, ee rpaduk,
TEOMETPUYECKUN CMBICT KOA(PPULIMEHTOB




IIpomexyTouHasi arrecTanus B popMe HTOrOBOM KOHTPOJBbHOM padoThI

19,8:5,6
6,3
2. Pemnre ypaBuenne 5 — 4x = 3(1 —2x) + 1
3. Ynpocrure Beipaxkenue (a + 6)? — 3a(4 — 5a) u Haiinure ero 3HaYeHUE NPU A =

1. Haiinute 3HaueHUE BBIPAXKEHUS

1 o
- Z B oTBeTe 3anumuTe HAaMACHHOE 3HAUCHUE.

4. YcTaHOBUTE COOTBETCTBHE MEXy rpadukamMu GyHKUIUN U GopMyIaMu, KOTOPbIE UX
3aJ1al0T
A) Y B) VA B) vk

-
-
?
-
-
-

)_1'=_1'|-3 2)y=x 3
Yy=3—x 4)y=-3-x

OtBeT YKaXXUTC B BUJC ITOCIICIOBATCIIbHOCTH HI/I(l)p oe3 HpO6CJIOB H 34aIIAThIX B YKA3aH-
HOM ITIOPAOKE

A||b| B

5. Ha rpaduke m3o0pakeHa 3aBHCUMOCTh aTMOC(HEpPHOT0 JaBJICHHS (B MIJLIUMETpPaX
PTYTHOTO CTOJI0A) OT BBICOTHI HaJ YpoBHEM Mops (B kmiioMeTpax). Ha kakoil BeicoTe (B
KM) JIETUT BO3AYIIHBIN IIap, ecliu 0apoOMeTp, HaXOIAIIUNACA B KOP3UHE IIapa, MOKa3bIBa-
eT nasienne 540 MUJUTMMETPOB PTYTHOTO CTOJI0A?

A AtmocdepHoe JaBIEHHE, MM PT. CT.

800
700 ==
600
500 b
400 =
300
200 ——
100

-
00 1 2 3 4 5 6 7 8 9 10 11 12 Brrcora xu



6. Beruncnute KOOpAMHATHI TOUKHU MEPECeUCHUs MPsIMBIX 3X +y = 5u 4 + 2y = x.

/. TypucTbl IpOIUIBUIMA HA JIOJIKE OT Jlarepsi HEKOTOPOE PacCTOSHUE BBEPX MO TEYEHUIO
pEKH, 3aTeM MPUYAIUIN K Oepery u, MoryjisB 2 yaca, BEpHYJIHCh 00paTHO yepe3 6 yacoB
OT Hauaya myremectsusa. Ha kakoe pacCTOssHHE OT jlarepsi OHU OTILIBLIN, €CJIM CKOPOCTb
TEYEHMs pEKH paBHA 3 KM/4, a COOCTBEHHAasi CKOPOCTh JOJAKH 6 KM/4u?

8. CtouMoCTb Mpoe3/ia B IPUTOPOAHOM dJIeKTpornoesie coctapisieT 198 pyoueit. [1Ikomb-
HUKaMm npenoctaBisiercss ckuiaka 50%. Ckoibko pyOsed CTOUT mpoe3] Trpymmbl u3 4
B3pOCJIBIX U 12 IKOJBHUKOB?

9. 3Hast IJIMHY CBOETO I1ara, 4YeJ0BEK MOXKET MPUOIMKEHHO TOJICUUTATh TPOUICHHOE UM
paccrosiaue s o ¢opmyne S = nl, rae N — yucno maros, | — anuna mara. Kakoe pac-
cTosiHue Tpoinén uenaoBek, eciu | = 80 cm, N = 1600? OTBeT BoIpa3uTe B KUIOMETPaX.

10.buznecmen IletpoB Bbie3kaeT u3 Mocksbl B Cankr-IleTepOypr Ha J1e70BYyI0 BCTpeUy,
KOTOpast Ha3HaueHa Ha 9:30. B Tabnuiie 1aHo pacnycaHue HOUHBIX Moe3/10B MockBa —
Cankr-IletepOypr.

Otnpasiienune u3 | IIpudbiTue B CaHKT-
Homep nmoe3na

MockBbl IHeTepOypr
038A 00:43 08:45
020Y 00:53 09:02
016A 01:00 08:38
116C 01:00 09:06

[1yTh OT BOK3ana 10 MecTa BCTPEUYM 3aHUMAET IoI4aca. Y KaKUTe HOMEpP CaMOoro o3 He-
ro (110 BpeMEHH OTIPABJICHHS ) 13 MOCKOBCKHX MOE3/I0B, KOTOPBIE MOIXOISAT OM3HECMEHY
[TetpoBy. B oTBeTe ykakxute HOMEp MPaBUIBHOTO BApHUAHTA.

1) 038A 2) 020Y 3) 016A 4) 116C
11. BaecuTte B 6J1aHK OTBETOB IMOJTHOE PEIICHHE

§n+3

A2n+5,9n=-2

Coxkpatute apooh



Cnenuduxanus
KOHTPOJIBHBIX U3MEPUTEIbHBIX MaTEPUAIIOB
JUTSl IPOBEACHUS TIPOMEKYTOYHOM aTTeCTalNU
1o ajareope
8 Kiacc
1. Ha3nayenue padoThbl.
KM niiga nmpoBeneHus MPOMEKYTOYHOM aTTeCTaluy MO3BOJISIOT OLUEHUTH YPOBEHB
o0111e00pa3oBaTeIbHON MOATOTOBKM MO HMHGpOpMATUKE OOydyaromuxcs 8 Kiacca B
cootBeTcTBUHU ¢ TpeboBanuamu GI'OC OOO0.
KM  npennasHaueHbl I8 JAMArHOCTUKUA — JOCTMDKCHUSI  MPEIMETHBIX U
METalpeIMETHbIX PpPEe3YyJIbTaTOB, a Takke CHOPMUPOBAHHOCTH YHHBEPCAIbHBIX
y4eOHBIX JICHCTBUIA.
2. CTpykTypa u cogep:xkaHue padoThl.
dopma npoBesieHHs paboThl — KOHTPOJIbHAS padoTa.

Pabora cocroutr u3 tpex uacreir. Yacteb A, coctout u3z 10 3amanuit 6a3oBOro
ypoBHs. Yacte B, coctour u3z 5 3amanuii mnossimieHHOro ypoBHs.  Yacte C,
npeHa3HauYeHa ISl BBISIBJICHHS BBICOKOTO YPOBHSI 3HAHMI, C TOJIHBIM DPEIICHHUEM U
3aIUChIO OTBETA.

Takast cTpykTypa 3amaHuii obecrieunBaeT BO3MOXKHOCTh MOJYYUTh HMH(OPMAIUIO O
pe3ysibTaTax YCBOGHHS Y4eOHOTO Marepuala, OTACIBHOIO BOMNpPOCAa WM TEMBI,
BBISIBUTh YPOBEHb 3HAHUM 110 MPEIMETY.

3. Xapakrepuctuka yacteid. Tunsl 3agannii B padore m B KaKJA0H 4acTH 110
THIIAM 3aJaHUH.

Taoauna 1
BJiok conepxanust Yucno 3aganuii B
padore
1 PanmionansHbIe 1pOOK U UX CBOMCTBA. 1
2 CymMa 1 pa3HOCTb JIpoOei. 1
3 [IpousBeneHne u yacTHOE IPOOCH. 3
4 JlelicTBUTEIIbHBIC YHCIIA. 1
5 ApudMeTHIECKHI KBaIpaTHBIN KOPCHb. 2
6 CaoiicTBa apu(MeTHIecKoro KBapaTHOro KOPHSI. 1
7 [IpumeHeHne cBOMCTB apu(hMETHIECKOTO KBAJAPATHOTO KOPHSL. 1
8 KBanpatHble ypaBHEHUS U €T0 KOPHHU. 3
9 JlpoOHBbIe palMOHaNbHbBIE YPaBHEHUS. 2
10 YucnoBele HEPABEHCTBA U UX CBOMCTBA 1
11 HepaBeHncTBa ¢ 01HOM IEPEMEHHON M MX CUCTEMBI 1
12 CreneHb C 1eJIbIM IOKA3aTeNIeM U €€ CBOMCTBA. 1




Bcero 18
Taoauna 2

YPpoBeHb CJI0KHOCTH Yuciao 3agaHui MaxkcuMaJibHBINA 0aJ171 32 BLINOJHEHHE

3aJaHUM JAHHOI'0 YPOBHSA CJIOKHOCTH
BazoBsrit 10 10
IloBEIICHHBIH 5 5
«BbICOKHIT 3 3
Hroro: 18 18

4, Konuduxarop.
Komudukatop  TpeOoBaHmii K  ypOBHIO  MOATOTOBKM  OOYYarOUIUXCS

00pa3oBaTeIbHON OpPraHU3alMK Il TPOBEJACHUS MPOMEKYTOUYHON aTTECTAIllUH

B 5-9 Kiacce kiacce

TpedoBanus K pe3yJibTaTaM 0CBOCHHMSI OCHOBHOM 00pa30BaTeIbHON NPOrpaMMbl

Konx OCHOBHOTI'0 00111er0 00pa30oBaHusl, NpoBepsieMble 3aJaHUSAMH KOHTPOJIbHOI padoThI
KOHTpO.TH DenepajbHbI KOMIIOHEHT droc ooo
" PYEMOTO| 1., oy rapeTBennoro cranaapra
TpeboBan OCHOBHOI'0 001Iero
il 00pa3oBaHus
1 YMeTh BBINOJHSATH
BbIYHCJIEHUS U
npeoodpazoBaHus
1.1 BrinonHsATh, coueTast yCTHbBIE U [pa3BUTHE MPEACTABICHUHN O YHCIIE U YUCIOBBIX CUCTEMaX OT
MMCbMEHHbBIE TPUEMBI, HATYpaJIbHBIX J0 JEHCTBUTENbHBIX YHCEN; OBJIAJICHIE
apudmeTryeckue AeUCTBUA C HABbIKAMU YCTHBIX, MTMCbMEHHBIX, HHCTPYMEHTAIbHBIX
paloHaIbHBIMU YUCIIAMH, BBIYHCIICHUI
CpaBHMBATh JIEHCTBUTEIIbHbBIE
YHCIIa; HAXOUTh B HECIIOKHBIX
Cllydasix 3Ha4eHHsI CTETIeHEeH ¢
LETBIMU [TOKA3aTEIIMHU U
KOPHEHl; BRIYUCIATh 3HAUCHUS
YHCIIOBBIX BBIPAXKECHUI;
MePEeXOIUTh OT OAHOM (OPMBI
3alMCH YHCEIl K IPYyrou
1.2 OKpyrisTh LeNble YhCia U [pa3BUTHUE MPEJICTABICHUN O YUCIIE U YUCIOBBIX CUCTEMAaX OT
JeCSITUYHBIE TPOOH; HAXOIUTh HATypaJbHBIX O ACUCTBUTEIbHBIX YUCEIN; OBJIAJICHUE
MPUOTMHKEHUSI YUCEeIl C HaBBIKAMH YCTHBIX, TIUCbMEHHBIX, HHCTPYMEHTAJIbHBIX
HEZ0CTAaTKOM U C U30BITKOM; BBIYMCIICHHI; I0JIb30BAThCSl OLEHKOW M IIPUKUJIKOW MTPU
BBITIOJIHATH TPUKUIKY MPaKTUYECKUX
pe3ynbTaTa BEIYMCICHUH, pacuérax
OIIEHKY YHCIIOBBIX BBIPAKEHUN
1.3 Pemrate TekcToBBIE 334a4H, pa3BUTHE YMEHUIN IPUMEHATh U3yYEHHBIE TTOHSTHS,

BKJIIOYAs 3aJ1a4H, CBS3aHHBIC C
OTHOIIICHUEM,
MPOMOPIIUOHAIEHOCTHIO
BEITUYHH, IPOOSMH,

MPOLIEHTAMU

PE3yibTaThl, MCTOABI JJIA PCHICHUA 3a4a4 IMPAKTHUYCCKOIO
XapakTepa U 3aaa4 U3 CMCKHBIX TUCIIUIIINH




1.4 N300pakaTh YHMClIa TOYKAMHM [Pa3BUTHE MPEACTABICHUM O YHCIIE M YUCIOBBIX CUCTEMAaX OT
HaKOOPJAWHATHOM HATYpaJIbHBIX J0 JACHCTBUTEIBHBIX UACET
IPSIMOM
2 YMeTh BBINOJHATH
npeodpazoBaHus
ajrefpanvecKux BhIpaKeHuii
2.1 CocrtaBnsaTh OyKBEHHBIC YMEHUS MOJICIIMPOBATh pEabHbIC CUTYAIlUN HA S3BIKE
BBIPOKEHUS U (OPMYJIBI IO anreOpbl, HCCIeI0BATh TOCTPOCHHBIE MOJIEIH C
YCIOBHSM 3aJ1a4, HAXOJIUTh UCTIOJIb30BAHUEM allllapaTtaanreOpbl, HHTEPIIPETUPOBATD
3HaYeHUSI OYKBEHHBIX MOJTyYEeHHBINA PEe3yIbTaT
BBIPAXKEHUH, OCYIIECTBIIAA
HEO0OX0TUMBIC
MOJICTAHOBKHU U
npeoOpazoBaHus
2.2 BBITIOJTHATE OCHOBHEIE OBJIAZICHUE CHMBOJIGHBIM SI3BIKOM aJIT€OpbI, TpUEMaMHU
JEWCTBUS CO CTENICHSIMHU C BBITIOJTHEHUS
LEJBIMH TTOKa3aTeISAMH, C TOXKIECTBEHHBIX ~ NpeoOpa30BaHU BEIpOKEHHH
MHOTOYJICHAMH u
anreOpandecKuMu
IpoOsiMUI
2.3 BEIMONHATE pa3noskeHue OBJIAJICHE CHMBOJIBHBIM SI3BIKOM aJIreOphl, TpuEéMaMu
MHOTOYJICHOB HA MHOXHTEIH BBITIOJTHEHHSI TOXKIECTBEHHBIX MPE0Opa3oBaHUA
BBIPAKEHUIN
24 BBITIOJIHATE  TOXJAECTBEHHBIC |  OBJIAJICHHE CHMBOJIBHBIM SI3BIKOM aJITeOPBI, TPHEMaMU
npeoOpa3oBaHus BBITIOJTHEHHSI TOXKIECTBEHHBIX MPE0Opa3oBaHUi
palMoHaIbHBIX BBIPAKEHUI
BBIPAKECHUN
2.5 [IpuMeHsTh CBOMCTBA OBJIQZICHHE CUMBOJIBHBIM SI3bIKOM aIreOphbl, MpuéMamMu
apumMeTHuyecKux KBaJpaTHBIX BBITIOJTHEHU S TOXKJIECTBEHHBIX MTPeoOpazoBaHuit
KOpHEH JUIst BBIPAKECHUI
npeoOpa3oBaHMUs YHCIOBBIX
BBIPAKECHUIA,
coJiepKalluX KBaJpaTHbIE
KOpHU
3 YMeTh pemiaTh ypaBHEHUs,
HEPaBeHCTBA M UX CHCTEMbI
3.1 Pemats nuneiinsle, OBJIaJICHUE CUMBOJIBHBIM A3BIKOM areOpsbl, MpuEMaMu
KBaJIpaTHbIC YPABHEHUS U | BBINIOJHEHHS TOKIECTBEHHBIX MTPE00Pa30BaHUii BHIPAKEHUH,
paloHaIbHbIe YPABHEHUS, pellleHrs ypaBHEHHH,
CBOJSIIIMECS K HUM, CUCTEMBI CUCTEM YPaBHEHHIi, HEPABEHCTB U CUCTEM HEPABEHCTB
JIBYX JIMHEWHBIX ypaBHEHUH U
HECJIO)KHbIEC HEeJTMHEWHbIE
CUCTEMBbI
3.2 Pemats nuneitHbie U OBJIaJICHUE CUMBOJBHBIM S3BIKOM alreOphl, MpUEMaMHU
KBaJIpaTHbIE HEPABEHCTBA C | BHIMIOJIHEHUS TOKAECTBEHHBIX IPE0Opa30BaHU BBIPAKECHHIH,
OJTHOW IepeMEHHOM U UX pellleHrs ypaBHEHUH, CUCTEM ypaBHEHH, HEPABEHCTB U
CHCTEMBI CHCTEM HEpaBEHCTB
3.3 [IpumensTh rpaduueckue | OBIaJIEHUE CUCTEMOU (PYHKIIMOHAIBHBIX MMOHSATHI, pa3BUTHE
MIpe/ICTaBJICHHS TIPU PELICHUN YMEHHUsI HCTIOIh30BaTh (QYHKIIMOHATBHO-Tpaduyeckue
yYpaBHEHUH, CUCTEM, MPEJICTABICHUS [Tl PEIICHHSI Pa3IMYHBIX MaTEeMaTHIeCKUX
HEPaBEHCTB 3a1a4
3.4 Pematp TEKCTOBBIC YMEHHsSI MOJISTUPOBATh PEAIbHBIE CUTYAIlUU Ha S3BIKE
3a/1auM anreOpandeckum anreOpbl, HCCIEI0BATh MOCTPOCHHBIE MOJIENHN C
METO/JIOM, UCIOJIb30BaHUEM amlapaTa anreOpbl, HHTePIPEeTHPOBATh
WHTEPIPETUPOBATH MOJIy4YEHHBIN PE3yNbTaT
IIOJTy4ECHHBIN PE3YIIbTaT,

IIPOBOJIUTH OTOOP pelIeHUH




ucxos u3 GopMyImHpOBKH
3a7a4un

4 YMeThb CTPOUTH M YUTATH
rpa@uku QyHKuMi
4.1 Onpenenarbs KOOpIUHATHI pa3BuTHe yMEHUHI U3BJICKATh
TOYKH IJIOCKOCTHU, CTPOUTH UH(POPMaLNIO, TPECTABICHHYIO B TaOIHUIIaX,Ha
TOYKH C 3aJJaHHBIMU quarpammax, rpadukax; oBjaaJeHUe CUCTEMOM
KOOpJMHATaMH1 (YHKIIMOHANBHBIX ~ MOHATUHN, Pa3BUTHE YMEHHUS
UCII0JIb30BaTh (DYHKIIMOHAIBHO-Tpaduyeckue
IPEJICTaBICHUS JUIS pEIIEHUs pa3IMYHbIX
MaTeMaTHYECKUX 3a7a4
4.2 OnpenensTs 3HaU€HUE pas3BuTHe YMEHMH U3BJIEKaTh MHPOPMAIHIO,
(YHKIIMM 110 3HAYEHUIO IPEJICTaBICHHYIO B TabIuIaX,HaauarpaMmax, rpadukax;
apryMeHTa IpH pa3iIMyHbIX OBJIaJIeHUE CUCTEMON (QYHKIIMOHAJIbHBIX  MOHSATHUH,
criocobax 3agaHust QyHKLUH, pa3BUTHE YMEHUS HCII0JIb30BATh (PYHKIIMOHAIBHO-
pemarb 00paTHYIO 3a/1auy rpaduueckue npeacTaBICHUs JUISL peIIeHUS]
Pa3IMYHBIX MaTEeMAaTUYECKUX 3a/1a4
4.3 Ornpenensate cBOWCTBA OBJaJIeCHUE  CHCTEMOM (YHKIHMOHAIbHBIX MOHATHH,
¢byHKIMY 110 €€ rpaduKy pa3BUTHE YMEHUS HCIIOJIb30BATh (PYHKIIMOHAIBHO-
(mIpoMeXyTKH BO3pacTaHusl, rpaduyeckue npeacTaBIeHUs Ul pelIeHHs pa3InYHbIX
yObIBaHUS,  IPOMEXKYTKHM |MaTeMaTHUECKUX 3aJad, [Uisl OMMCAHUS U aHaIM3a PeasbHbIX
3HAKOTOCTOSIHCTBA, 3aBUCHUMOCTEN
HauOoJbIlIee U HAaUMEHbILIEe
3HAYCHMS)
4.4 CtpouTth rpadku U3ydeHHBIX OBJIQZICHUE  CUCTEMOU
(GyHKLUH, OIUCBIBATE UX (YHKIIMOHATIBHBIX HOHATUH, pa3BUTHE YMEHMUSI
CBOMCTBa HCIIOJIh30BaTh (PYHKIIMOHAIBHO-TpapuIecKue
IpeICTaBICHUS JUIsl pEeLIeHNs pa3IMYHbIX
MaTeMaTUYECKUX 3a/1a4, Ul OMUCAHUS U aHaJIu3a PeabHbIX
3aBUCUMOCTEN
4.5 Pemate snemeHTapHble 3a1a4H, OBJIAZICHHE  CUCTEMOM (PYHKIIMOHAJIBHBIXIIOHATHH,
CBSI3aHHBIE C YUCIIOBBIMHU pa3BUTHE YMEHMSI UCIIOJIb30BaTh (PYHKIIMOHAIBHO-
[I0CJIE10BATEIbHOCTIMU rpaduyeckue npeacTaBIeHus JUIs peLIeHus
pa3IMYHBIX MaTeMaTHYECKHUX 3aJay, A1l OIMCAaHUS U
aHalu3a peallbHbIX 3aBUCUMOCTEN
4.6  |Pacmo3HaBaTh apUPMETUUECKUE OBJIAJICHUE  CUCTEMOM
U T€OMETPHUYECKHE (GYHKIIMOHATBHBIX HOHATUH, pa3BUTHE YMEHHUS
IIPOrPECCUU; PelIaTh3a/1auu ¢ UCI0JIb30BaTh (GYHKIMOHAIBHO-Tpaduyeckue
pUMeHEeHHEM (HOPMYIIbI IpeCTaBICHUs JUIpELICHUS pa3IMYHbIX
o0I111ero wieHa U CyMMBI MaTeMaTUYeCKUX 3a/1ay, Ul OMUCAHUS U aHaJIM3a PeabHbIX
HECKOJIbKUX MEPBBIX YIECHOB 3aBUCUMOCTEN
IIpOrpeccunt
5 YMeTh BBINOJHSITH JAeiiCTBUSA
CreoMeTpHYeCKMMH
¢purypamu, KoopauHaTamMu 1
BEKTOpaMH
5.1 Pematp miaHumeTpruyeckue (dopMHUpoBaHHE CHCTEMATUYECKUX 3HAHUN O TIIOCKUX

3a/1a4d Ha HaXO0XIEHUE
T€OMETPUYECKUX BEIMYUH
(nmuH, yraoB, MIIOMIAICH )

(I)I/Il" ypax u ux CBOﬁCTBaX, HpCI[CTaBJ'IeHI/Iﬁ (O) HpOCTCﬁMHX
MMPOCTPAHCTBCHHLIX TCJIAX; PA3BUTUC YMGHI/Iﬁ
MOJCIIMPOBAHUA PCAIBbHBIX CI/ITyaI_II/Iﬁ Ha A3BIKC
TCoOMETpUH, HCCHeﬂOBaHHHHOCTpOeHHOﬁ MOJCIH C
HCIIOJIb30BAHUECM I'COMCTPUICCKUX MOHATUM U TCOPEM,
arrapara anre6pLI, peuIicHuA recOMCTpUICCKUX U
MPAKTUYCCKUX 3aJia4




5.2

PacnosnaBate reomeTpudeckue

(buUryphl Ha TUIOCKOCTH,

pa3nuyath UX B3aMMHOE
pacrosioXeHue,

M300paxarh
reoMeTpuieckue GUrypsl;

BBITIOJIHATH YEPTEXKH I10

YCJIOBHIO 3a/1a41

OBJIAJICHUE  IE€OMETPUUYECKUM SI3bIKOM; PA3BUTUE YMEHHUS
HCII0JIb30BATh €r0 JUIsl ONMCAHUS IIPEIMETOB OKPYKAIOIIETO
MHpa; pa3BUTHE IIPOCTPAHCTBEHHBIX [IPEACTABICHUMN,
n300pa3UTEIbHBIX YMEHHUH, HABHIKOB T€OMETPHUECKHIX
MMOCTPOEHUI

5.3 OnpenensaTs KOOpIUHATHI OBJIaJICHUE T€OMETPUICCKHM SI3bIKOM; PA3BUTHE
TOYKH IJIOCKOCTH; IPOBOJIUTH YMEHHSI HCIIOJIh30BaTh €T0 JUIS ONTUCAHHMSI IIPEAMETOB
OTIepaIliy HaJl BEKTOPAMH, OKPYKAOIIIET0 MUPA; Pa3BUTHE MIPOCTPAHCTBEHHBIX
BBIYHCIISATH JUTUHY U MPEJICTABICHUA, U300pa3UTEIHHBIX YMEHUH, HABHIKOB
KOOPIMHATHI BEKTOPA, yroJl T€OMETPUYCCKHUX TIOCTPOCHUI; Pa3BUTHE YMCHHM
MEXTy BEKTOPAMH MOICTUPOBAHUS PCATBHBIX CHTYAIIHi Ha S3BIKE
T€OMETPHH, UCCIICTOBAHUSITIOCTPOCHHOM MOJISITH C
UCIIOJIb30BAHNEM TCOMETPUUYCSCKUX MTOHSATHI H TEOpEM,
anmapara aJireOpsl, peeHns TeOMETPUICCKIX U
MPAKTHYECKUX 33129
6 YMeTh paéoTaTh co
CTATHUCTUHYECKOM
uHdopmanuei, HAX0AUTh
YacTOTy ¥ BEPOSITHOCTH
CJAYYAHHOT0 COObITHSI
6.1 N3Biekath  CTaTUCTUYECKYIO|  pa3BHTHE YMEHHMA W3BJICKATh HH(POPMAIIHIO,
uHpopmanuio, MPEJICTABICHHYIO B
MPEACTABICHHYIO B TaOJINIIAX, TabnuImax, Ha nuarpaMmmax, rpagukax
Ha JuarpaMmmax, rpadukax
6.2 Pemrate komOMHATOpHBIE pa3BUTHE YMEHHUI OMKMCHIBATh M AaHAIU3UPOBATh MACCHUBBI
3a/1aud MyTeM YHCIIOBBIX
OpraHU30BaHHOTO nepedopa JAHHBIX C TTOMOIIIBIO MOIXOASIINX CTATUCTHIECKUX
BO3MOXHBIX XapaKTEPUCTHK
BAPUAHTOB, a TAKXKeE C
HCIO0JIb30BAHUEM ITPaBUIIA
YMHOKEHUS
6.3 Boruncnsate  cpemHue pa3BUTHE YMEHUN OMHICHIBATh U aHAJIM3UPOBATH MACCUBBI
3HAYEHUS PE3yIbTaTOB YHUCIIOBBIX JAHHBIX C MIOMOILBIO MOJIXOASIINX
U3MepeHui CTAaTHCTUYECKUX XapPaKTEPUCTHUK
6.4 Haxonuts yactoty coObITHS, pa3BUTHE YMEHUH U3BIEKaTh WH(opMaluio,
HCIO0JIb3YSl COOCTBEHHBIE MPEJICTaBICHHYIO B TaONMUIaX, HA AUarpaMMax, rpadukax,
HaOIIO/ICHUS U TOTOBBIE OTHCHIBATh M aHAIU3UPOBATH MACCUBBI YUCIOBBIX
CTaTHUCTUYECKHUE JIaHHBIC JAHHBIX C MTOMOIIBIO OIXOSIINX CTATUCTUYECKUX
XapaKTEePUCTHK, UCTIOIb30BATh MOHUMAaHHe
BEPOSITHOCTHBIX CBOMCTB OKPY’KaIOIIUX SBICHUHN TIPU
MPUHITHH PEIIeHUI
6.5 Haxonuts BEPOSITHOCTH | ONTUCHIBATh U aHAIM3UPOBATh MACCHUBBI YHCIOBBIX IAHHBIX C
CIIy4aifHBIX COOBITUH B | TIOMOIIBIO TIOJXOASIINX CTATUCTUIECKUX XapaKTEPUCTHK,
MPOCTEHIINX CITydasx UCIOJIb30BaTh TOHWUMaHNE BEPOATHOCTHBIX CBOICTB
OKPYKAIOIIUX SBICHUH MpU
MPUHITHH PEIIeHUN
7 YMeTh HCOJIB30BATH

NpuodOpPeTeHHbIe 3HAHUS H
YMEHHUH B IPAKTHYECKOMI
AeATeJbHOCTH U
NOBCEeIHEBHOM KU3HHU, YMETh
CTPOUTH U HCCJICJ0BATH




npocreumue
MaTeMaTH4YecKHe MOJAeH

7.1 Pematp HecnoxkHbIE pa3BUTHE YMEHUN IPUMEHSTh U3y4EHHbIE IOHATHUS,
IIPaKTUYECKHUE pacuETHBIE pe3yJIbTaThl, METO/bI JAJISl PELICHUS 3a/1a4 IIPAKTUYECKOTO
3aJ1auy; pelaTh 3aauu, XapakTepa M 3a/1a4 U3 CMEXHbIX JUCLMIUIUH C
CBSA3aHHbIE  COOTHOIIEHHMEM, | HCIOJIb30BAHUEM IPUHEOOXOAUMOCTH  CIIPABOYHBIX
MIPONOPLIUOHAIIBHOCTHIO MaTepuasoB, KOMIbIOTEPA, 10JIb30BATHCS OLIEHKON U
BEJIMYMH, IpOOsIMH, NPUKHAIKON TPU MPAKTHYECKUX
MIPOLIEHTAaMU; TI0JIb30BaThCS pacuérax
OLICHKOM Y IPUKUIKON IIPU
MIPAKTUYECKUX pacy€rax;
WHTepnpeTupoBaTh pe3ysIbTaThl
pelIeHus 3a1a4 ¢ y4eToM
OTPAaHUYECHUH, CBSI3aHHBIX C
peaTbHBIMU CBOMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB
7.2 [Tonb30BaThCsi OCHOBHBIMU pa3BUTHE YMEHUN MPUMEHSTh U3yYCHHbIE TIOHSTHS,
€IMHULIAMHU JUTUHBI, MaCChl, | pPE3yIbTaThl, METOJbI JUI PELIEHUs 3aau IPaKTHYECKOTO
BpEMEHH, CKOPOCTH, TUIOIIA N, XapakTepa M 3a/1a4 U3 CMEXHBIX JUCIUIUINH C
0o0BEéMa; BeIpaxkarhb Oojiee HCI0JIb30BAHUEM IPU HEOOXOAMMOCTH CTIPaBOYHBIX
KpYIIHbIE €IMHULIBI Yepe3 MaTepHaoB, KOMIIbIOTEPA, TOJIb30BaTHCS OLIEHKON U
Oosee Menkueu Ha0OOPOT. MPUKUAKOM MTPH MPAKTUUECKUX pacuérax
OcymecTBIATh IPAaKTUYECKHE
pacy€Tsl o opmynam,
COCTaBJISAITh HECTIOKHbIE
(hbopMyIIBI, BRIpaXKAIOIINE
3aBHCUMOCTH MEXIY
BEJIMYUHAMHU
7.3 MonenupoBaTh peajibHble YMEHUS MOJEIUPOBATh PEATIbHBIE CUTYAI[MH Ha S3bIKE
CUTYalLlUU Ha sI3bIKE areOpsl, ayreOpbl, UCCIIE0BATh IIOCTPOECHHBIE MOJIEIIH C
COCTaBJISITh BBIPAXKEHUS, UCIIO0JIb30BAHUEM allllapaTa aareOpbl, UHTEPIPETUPOBATh
yYpaBHEHHUS U HEPABEHCTBA I10 HOJIy4E€HHBIH pe3yibTar
YCJIOBHIO 3a]lauy; UCCIIEeI0BaTh
IIOCTPOEHHbIE MOJIEIH C
UCIIOJIb30BAHUEM allnapaTa
anreopsl
7.4 OnuceIBaTh ¢ HOMOLIBIO OBJIAZICHUE  CUCTEMOM
(GyHKUUH pa3auyuHble peanbHble| (YHKIMOHAIBHBIX HOHATUH, pa3BUTHE YMEHHUS
3aBHCUMOCTH MEXKIY UCI0JIb30BaTh (GYHKIMOHAIBHO-Tpaduyeckue
BEJIMYUHAMU; IpeCTaBICHUs JUISL PeLIeHNs pa3IMYHbIX
MHTEPIPETUPOBATh I'papuKN |MaTEeMaTUYECKUX 3ajiay, sl ONMCAHUS U aHAJIN3a peabHbIX
peasbHBIX 3aBUCUMOCTEHN 3aBUCUMOCTEH
7.5 OnuceIBaTh peajbHbIE pa3BUTHE YMEHUI MOJEIMPOBAHUS PealTbHbIX CUTyalluil Ha

CUTyallUl Ha SA3BIKC
TCOMETpPHUH, UCCIICIOBATH
MMOCTPOCHHBIC MOACIIN C
HCIIOJIb30BAHHUEM
TCOMETPHUICCKUX MMOHATHH U
TCOPCM, pPCHIATH MPAKTUUCCKUC
3aaa4u, CBA3aHHBIC C
HaXO0XKJICHUCM I'COMCTPUICCKUX

BCIINMYHUH

SA3BIKC TCOMECTPUHN, UCCIICIOBAaHUSA HOCTpOCHHOﬁ MOJCIIHN C
HCIIOJIb30BAHUEM I'COMETPUUCCKUX MOHITUN U TCOPEM,
arrapara anre6pbl, PCHICHUATCOMETPUUCCKUX U
MMPAKTUYCCKUX 3a1a1




7.6 AHanu3upoBath peajabHbIC pa3BUTHE YMEHUH U3BJIEKAaTh WH(POPMALIHIO,

YHUCIIOBBIC ITAHHBIE, IpeCTaBICHHYIO B TA0IUIaX, HAa AUarpammax, rpadukax,
MpeCTaBICHHbIC B TaOIMIIAX, OIIMCBIBATh M aHAJIU3MPOBATH MACCUBBI YUCIIOBBIX
Ha Juarpammax, rpadukax JAHHBIX C IIOMOIIBIO TOAXOIAIINX
CTATUCTUYECKUX XaPAKTEPUCTHUK
1.7 Pemrats npaktudeckue 3a1auu, | ONKMCHIBATH U AHAJTU3UPOBATh MACCUBBI YUCIIOBBIX JAHHBIX C
TpeOYIOIIe CUCTEMAaTHYECKOTO| MOMOIIBIO MOIXOAIINX CTATUCTHUECKUX XapAKTEPUCTHUK,
nepebopa BapHaHTOB; UCII0JIb30BATh IOHUMAHNE BEPOSITHOCTHBIX CBOMCTB
CPaBHUBATH LIAHCHI OKPYKAIOIUX SBJICHUN [TPU IPUHATUN PEILICHUN

HACTYIUICHUS CIIy4alHBIX
COOBITHI, OLICHUBATh
BEPOSATHOCTH CIIy4aiiHOTO
COOBITHS, COIIOCTABIIATE U
HCCIIEI0BaTh  MOJETH
peanbHOM CUTYallUEN C
HCII0JIb30BAHMEM alllapara
BEPOSITHOCTH M CTaTUCTUKU

7.8 [IpoBoauTh  /OKa3aTenbHBIE | pa3BUTUE YMEHUH pabOTaTh C y4EOHBIM MaTEMaTUYECKUM
paccyXAeHHUs NIPU PELICHUH TEKCTOM (aHanmu3MpoBaTh,
3a/1a4, OLIEHUBATH JIOTUYECKYIO W3BJIEKaTh  HEOOXOIMMYIO0 MH(POPMAIHIO), TOUHO U
MIPaBUJIBHOCTh PACCyXACHUM, IPaMOTHO BBIPa)KaTh CBOU MBICIIU C IPUMEHEHUEM
pacrno3HaBaTh OLIMOOYHbIE | MAaTEMaTUYECKOW TEPMHUHOJIOTUH U CUMBOJIMKH, IPOBOIUTH
3aKITHOYEHUS KJIacCU(pUKaIH,

JOrMYecKue 0O0OCHOBAHUS, JOKA3aTENIbCTBA
MaTE€MaTHYECKUX YTBEPKICHUN

Komudukarop TpeboBaHmii 1Mo BceM pasneiaM BKIOYaeT B ce0s TpeOoBaHMS K YPOBHIO
MTOATOTOBKH 00YJaroIIuXxcs 00pa3oBaTeIbHBIX OpraHu3anuii 5-9 kiacca.

DJIeMeHThI CoJep KaHusl, IpoBepsieMble 3aJaHUSIMU IK3aMeHALMOHH O

Koapa3s- Kon padoThI
feaa  [KOHTPOJIH- ®denepajbHbIi KOMIIOHEHT rOCYIaPCTBEHHOI0 CTAHAAPTAa OCHOBHOTO
pyemoro 0011ero oopazoBaHus
JJIeMeHTa
1 Yucaa 1 BBIYHCTEHHUS
11 Hamypanvnvie wucna
1.1.1 JlecsiTuuHasi cUCTeMa CUMCIICHUs. PUMcKas Hymepanus
1.1.2 Apudmernueckue IeHCTBUS HAJl HATYpaIbHBIMU
YHCIIAMH
1.1.3 Crenensp ¢ HaTypaJabHBIM [I0KA3aTEIEM
1.1.4 JlenuMocTh HaTypalibHBIX ykces. [IpocThie U COCTaBHBIC YUCIIA, PA3JI0KCHUE

HATypaJbHOTO YUCJIa
Ha MMPOCTBIC MHOKUTCIIN

1.1.5 [Ipuznaku nenumoctH Ha 2, 3, 5, 9, 10

1.1.6 HaubGonpmmii o0muii qenutenb 1 HauMeHblee oo1ee
KpaTHOE

1.1.7 JleneHnue ¢ octaTkoM

1.2 lpobu
1.21 OObIKHOBEHHAs JPOOb, OCHOBHOE CBOMCTBO APOOH.
CpaBHeHue apooeit

1.2.2 Apupmernueckue AeUCTBUS C OOBIKHOBEHHBIMH
IpoOsIMU

1.2.3 Haxos/1eHre yacTu OT 1EeNOro M 1eJIOro Mo €ro 4acTH

1.2.4 Hecstuunas apoOb, CpaBHEHHE JECITUYHBIX JpoOeit

1.2.5 Apudmernueckue NEHCTBUS C ECATHUHBIME APOOSIMU




1.2.6

[IpencraBnenue gecaTUUHOM ApoOU B BUE
OOBIKHOBEHHOU IPOOH 1 OOBIKHOBEHHOW B BUEC ICCATUIHON

1.3 Payuonanvuwvie uucna
1.3.1 Ilenwie yucma
1.3.2 Motynb (abcoroTHasE BEJTMUMHA) YUCIIa
1.3.3 CpaBHEHHME pallMOHAIBHBIX YHCEl
1.3.4 ApudmeTrrueckue ASHCTBUS C pallMOHATBHBIMA
YHUCIIaAMU
1.3.5 CreneHs ¢ 11eJIbIM [10Ka3aTeIeM
1.3.6 UucnoBble BbIPaKEHUS, HOPSAIOK IEHCTBUI B HUX, UCIIOJIb30BaHUE CKOOOK.
3aKOHBI ApUPMETHIECKUX
JIEUCTBUI
14 Jeticmeumenvuule yucia
14.1 KBanparHslli KOpeHb U3 yncia
1.4.2 Kopenb Tperbeli crenenn
1.4.3 Haxoxaenne npuOamkEHHOT0 3HaYEHUs] KOPHS
144 3anuch KOpHEN ¢ TOMOIIBIO CTENEHHU ¢ APOOHBIM
NoKa3aTeseM
1.45 [TonsiTre 06 uppanroHaabHOM yucie. Jlecs TuuHble NpUOINKEHUS
UPPAITUOHATILHBIX YHCEI.
JleficTBUTENBbHBIC YMCTa KaK OECKOHEUHBIC ICCATUIHBIC ApoOH
1.4.6 CpaBHEHME IEWCTBUTENBHBIX YUCEI
1.5 Hsmepenus, npubnaudicenusi, oyeHKu
1.5.1 EuHuIe1 m3Mepenus IIuHBL, TUIONaan, 00bEMa,
Macchl, BpEMEHH, CKOPOCTHU
1.5.2 Pa3meprr 00BEKTOB OKpYXKaromero Mupa (0T 3JIEMEHTAPHBIX YaCTHII 10
Bcenennoit), 1MTeTbHOCTH
IIPOLIECCOB B OKPYKAIOIIEM MHUPE
1.5.3 [IpencraBieHre 3aBUCUMOCTH MEXIy BETUIMHAMU B
BHJIe GopMyI
154 [IponienTsl. HaxosxmeHue nmporeHTa OT BEIMYHUHBI |
BEJIMYMHBI IO €€ IPOLEHTY
155 OTHOIICHUE, BEIPAKCHUE OTHOIICHHS B MPOIICHTAX
1.5.6 [Tponopus. [IponoprimonanpHas 1 00paTHO
IPONOPLHOHANIbHAS 3aBUCUMOCTHU
1.5.7 |Oxpyrnenue uncen. [Ipukuaka u omeHKa pe3yabTaToOB BRIUKCICHUN. Beinenenue
MHOKHUTENS — CTEIICHH
JIECSITH B 3aIlMCH YKCIIa
2 AJiredpanyecKue BbIpasKeHUst
2.1 bykeennvie gvipasicenus (gvlpasiceHus ¢
nepemeHHbiMU)
21.1 BykBennblie BoipaxkeHus. YucioBoe 3HaUeHHE
OYKBEHHOTO BBIPA)KEHUS
21.2 JlomycTuMble 3HaYEHUS IEPEMEHHBIX, BXOSIINX B
anredpanvecKkre BhIPpaKeHUs
2.1.3 [ToacraHOBKA BBIPaKEHUN BMECTO IIEPEMEHHBIX
214 PaBeHCTBO OYKBEHHBIX BBIPAXKEHHM, TOKAECTBO.
[IpeoOpazoBanus BbIpaKEHHIA
2.2 2.2.1 Ceoticmea cmeneHu ¢ yenvim noxasamesnem
2.3 MHnozounenul
2.3.1 Muorounen. CnoxxeHue, BBIUUTAHUE, YMHOKEHUE
MHOTOYJICHOB
2.3.2 Dopmysbl COKPAIIEHHOTO YMHOXKEHHSI: KBaJIpaT CyMMBI U KBaJIpaT pa3HOCTH;
dbopMyna pazHOCTH
KBaJIpaToOB
2.3.3 Pa3znoxeHne MHOro4JieHa Ha MHOKUTENN




2.34

KBanparusii Tpéxunen. Teopema Buera. Pasnoxxenue
KBaJPaTHOTO TPEXUWIEHA HA JIMHEWHBIE MHOKUTEIN

2.3.5 CreneHb U KOPEHb MHOTOWIEHA C OJJTHOW NEpEMEHHON
24 Aneebpauueckasn 0podw
24.1 Anrebpandeckast 1poos. Cokpamienue apobei
24.2 JleiicTBus ¢ anreOpandeckuMu JpoOsMu
24.3 PannoHnasibHbIE BhIpaXKEHUS U UX NpeoOpa3oBaHUs
2.5 25.1 Ceoticmea kK6a0pammwix KOpHell U UX NpUMeHeHUe 8
BLIYUCTEHUSX
3 YpaBHeHHS] H HEPABEHCTBA
3.1 Ypasnenus
3.1.1 YpaBHEHHE C OJJHOM IEPEMEHHON, KOPEHb YPABHEHUS
3.1.2 Jluneiinoe ypaBHEHHE
3.1.3 KBanpatHoe ypaBHeHue, Gopmyna KopHeit
KBaJJPaTHOTO YPaBHEHUS
3.14 Pemienne panoHaabHBIX YpaBHEHUN
3.15 [IpuMmeps! pemeHns ypaBHEHUHM BBICIIUX CTENEHEN. Penienue ypaBHeHUN
METOJIOM 3aMEHBbI IEPEMEHHON. PellieHne ypaBHEHUN METOJIOM pa3JIoKEeHHUS Ha
MHOXHUTEIIH
3.1.6 VYpaBHeHUe C IByMS IEPEMEHHBIMU, PELlICHHE
yYpaBHEHHS C TBYMs ITEPEMEHHBIMU
3.1.7 Cucrema ypaBHEHMI, PEIIEHHE CUCTEMBI
3.1.8 Cucrema AByX JUHEHHBIX YPABHEHUH C ABYMs IEPEMEHHBIMH, PELICHUE
MIOJICTAHOBKOU U
anreOpanvecKuM CII0KECHUEM
3.1.9 VYpaBHEHHE C HECKOJIBLKHUMH TIEPEMEHHBIMHU
3.1.10 Pemienne npocTednmx HETMHEHHBIX CUCTEM
3.2 Hepasencmea
3.2.1 UucnoBble HEPaBEHCTBA M UX CBOMCTBA
3.2.2 HepaBeHncTBO ¢ o1HOM niepeMeHHO#. Permenue
HEPAaBEHCTBA
3.2.3 Jlunelinple HEpaBEHCTBA C OJHON MEPEMEHHON
3.2.4 CucteMbl TUHEWHBIX HEPABCHCTB
3.2.5 KBaapaTHbie HepaBeHCTBa
3.3 Texcmosvle 3a0auu
3.3.1 Pemrenne TeKCTOBBIX 3a/1a4 apu(HMETHUECKIM
Croco6om
3.3.2 Pemrenne TeKCTOBBIX 3a7a4 aNreOpandecKum
Crocooom
4 YuciioBble M0OCI€10BATEILHOCTH
4.1 4.1.1 Ilonsamue nocnedosamenbHocmu
4.2 Apughmemuueckas u eeomempuueckas npocpeccuu
421 Apudpmernueckas nporpeccusi. @opmyna obiero
yjieHa apu(METHYECKON MPOrpeccun
4.2.2 @®opMmyrna CyMMBI IEPBBIX HECKOJIBKUX YJIEHOB
apu(MeTHUECKOH MPOrpeccuu
4.2.3 I'eomerpuueckas nporpeccus. @opmyna oOIiero
YJIeHa T€OMETPUUYECKON MPOrpeccuu
4.2.4 ®opMmyrna CyMMBI IEPBBIX HECKOJIBKUX YJIEHOB
TreOMETPUUECKOI MpOrpeccuu
425 CioxHbI€ MPOLEHTHI
5 DyHKINHU
5.1 Yucnosvle ¢hyHrkyuu
5.1.1 [onstue ¢pynkuu. OGnacTh onpeneneHust GyHKIUH.

Crnioco6blI 3a1aHus QyHKIUU




5.1.2

I'paduk Qynkuum, Bo3pactanve u yObiBaHUE (PYHKIIMH, HAUOOJIBIICE U
HanMeHblIee 3HAYCHUS PYHKIUH, HYIH (QYHKIIMH, TPOMEKYTKA
3HAKOIOCTOSIHCTBA, YTCHHE TPaUKOB (PYHKITHIA

5.1.3 [Tpumeps! rpaduuecKux 3aBUCUMOCTEH, OTPAXKAIOIINX
peasibHbIE MTPOIIECCHI
5.1.4 @DyHKISA, ONUCHIBAIOIIAS TIPSIMYIO
POTIOPIHOHATIBHYIO 3aBUCUMOCTB, €€ TpaduK
9.1.5 Jluneiinas QyHKIms, e€ rpaduK, reOMETPUISCKUN
CMBICT KOO (UIIMEHTOB
5.1.6 OyHKIMSA, ONMUCHIBAIOIIAsA 0OPATHO MPOMOPIIMOHAIBHYIO 3aBUCUMOCTb, €&
rpauk.
['unepbona
5.1.7 KBanparuunas ynkuus, e€ rpaduk. Ilapabona.
KoopanuaTs! BepumHbl napaboIibl, 0Ch CHMMETPUH
518 I'paduk pynkuun y = %
5.1.9 I'paduk dyaximm y = Vx
5.1.11 Hcnonb3oBanue rpa@ukoB GyHKIMHA A7 peLICHUS
YpPaBHEHUUN U CUCTEM
6 KoopanHaThl Ha IPAMOM U IJIOCKOCTH
6.1 Koopounamnas npsmas
6.1.1 N300pakenue yncen TOYKaMu KOOPAMHATHON NpsIMOi
6.1.2 ['eomeTprdeckuii CMBICIT MOTYJIS
6.1.3 UucnoBbie MPOMEXKYTKU: UHTEPBAJ, OTPE30K, JTyd
6.2 Jlexapmosvl koopOuHamvl Ha NIOCKOCMU
6.2.1 JlexapTOBBI KOOPIMHATHI HA TNIOCKOCTH, KOOPIUHATHI
TOYKHU
6.2.2 Koopaunatel cepeinHbl OTpe3Ka
6.2.3 dopmya pacCTOSHUSI MEXAY IBYMSI TOUKaMH
MJIOCKOCTH
6.2.4 YpaBHeHHE TIPSIMOM, YTITOBOH KOY(PPHUIIMEHT MPAMO,
yCIIOBUE NapajlIeIbHOCTH MPSIMbIX
6.2.5 YpaBHEHHE OKPY>KHOCTH
6.2.6 ['padpuueckas maTEpHpETALINS YPABHCHHUH C IBYMS
MEPEMEHHBIMH U UX CUCTEM
6.2.7 ['padrueckas maTEpIpETALINS HEPABEHCTB C IBYMS
MEPEMEHHBIMH U UX CUCTEM
7 I'eomeTpusi
7.1 T'eomempuueckue ¢ueypsi u ux ceoticmsea. Mzmepenue
2eoMempuiecKux 8eluUlUH
7.1.1 HavanpHbie TOHATHS TEOMETPUHT
7.1.2 | Yroan. [psmoii yros. Octpble U Tynble yriibl. BepTukaabHble U CMEXKHBIE YTJIbL.
Buccexrpuca yrna u
€€ CBONCTBA
7.1.3 [Ipsmas. IlapanienbHOCTh U NEPIIEHAUKYISIPHOCTD
MPSIMBIX
7.1.4 Otpe3ok. CBOWCTBO CepeIMHHOTO MEPHEHIUKYIIpa K
oTpe3Ky. [leprneHauKynsp U HaKJIOHHAs K NPSIMOMN
7.1.5 [loHsATHE O TEOMETPUYECKOM MECTE TOUEK
7.1.6 IIpeo6pazoBanus miockoctu. JBmxenus. Cummerpus
7.2 TpeyzonvHuk
7.2.1 BricoTta, Meauana, OuccekTpuca, CpeHsst TUHUS TPEYroJbHUKA; TOUKH
nepeceueHus CepeIMHHbBIX NEPIIEHANKYIIIPOB, OUCCEKTPUC, MEANAH, BBICOT UIIH
UX MIPOJOJDKEHUIN
7.2.2 PaBHOOe1peHHBII 1 paBHOCTOPOHHUH TpeyronbHuKU. CBOMCTBA U PU3HAKU

paBHOOEIPEHHOTO
TPEyroJibHUKa




7.2.3

[IpsimoyronbHbIil TpeyronbpHuk. Teopema [ugaropa

7.2.4 [Ipu3Haky paBeHCTBA TPEYTOJbHUKOB
7.2.5 HepaBenctBo TpeyroiabHuka
7.2.6 Cymma yrioB TpeyrojbHuKa. BHemnue yrisl
TPEYroJibHUKa
7.2.7 3aBUCHUMOCTb MEXK]Iy BEJIMYMHAMU CTOPOH U YTJIOB
TPEYroJIbHUKa
7.2.8 Teopema daneca
7.2.9 [logo6ue TpeyroapHUKOB, KOAPPUIUEHT 000U
[TpusHaku moo0Ous TPEyroJbLHUKOB
7.2.10 Cunyc, KOCUHYC, TAHT'€HC OCTPOTO yria
IPSIMOYTOJIBHOTO TpeyroibHuKa u yrioB ot 0° no 180°
7.2.11 Pemenune npsMoyroybHeIX TpeyroiabHUKOB. OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIECTBO. TeopeMaKOCHHYCOB M TEOpeMa CHHYCOB
7.3 MmnoeoyzonvHuku
7.3.1 [TapamrenorpaMM, €ro CBOMCTBa M NPU3HAKU
7.3.2 [IpssmoyronpHUK, KBajgpat, poMO, UX CBOICTBA U
PU3HAKH
7.3.3 Tpamneuus, cpeHss TUHUS Tpaneuy;
paBHOOEPEHHAS TpATCIHs
7.3.4 CyMMa yriioB BBIITYKJIOTO MHOTOYTOJIbHUKA
7.3.5 [IpaBHIIBHBIE MHOTOYTOJIbHUKH
7.4 OkpystcHocmb u Kpye
74.1 [leHTpanbHBI, BOINCAHHBIN YroJl, BEIUYHHA
BIIMCAHHOIO yIJIa
7.4.2 B3anMHOE pacrionoxenue npsMon U OKpY>KHOCTH,
JIBYX OKPY>KHOCTEU
7.4.3 KacarenbHas u cekyiasi K OKpY>KHOCTH; PaBEHCTBO
OTPE3KOB KacaTeIbHbIX, IPOBEAEHHBIX U3 OJHOM TOUKH
7.4.4 OKpY)XHOCTh, BIUCAHHAS B TPEYTOJIbHUK
7.4.5 OKpY)XHOCTb, ONIMCAHHAS OKOJIO TPEYTrOJIbHUKA
7.4.6 Brincannble 1 onucaHHbIe OKPYKHOCTU IIPABUILHOTO
MHOT'OYT'OJIbHUKA
7.5 H3zmepenue ceomempuueckux 8enudun
7.5.1 JlnuHa oTpeska, AJIMHA JIOMaHOU, IepuMeTp
MHOIOyroJibHUKa. PaccTosiHue OT TOUKM 10 MPSIMOi
7.5.2 JlnHa OKpyXKHOCTH
7.5.3 I'pagychas Mepa yriia, COOTBETCTBUE MEXKIY
BEJIMYMHOM yIiia ¥ JUIMHOM TYI'M OKPY)KHOCTH
7.5.4 [Tnomans u e€ coiicTa. [nomans npsaMoyrojibHUKa
7.5.5 [Tnomanp napamienorpaMma
7.5.6 [Imomanp Tpanenun
7.5.7 [Inomaap TpeyroiabHuKa
7.5.8 [Inomanpe kpyra, mioniaab CEKTopa
7.5.9 dopmyiel 00bEMa IPSIMOYTOJIBHOTO
napajjenenunena, Kyoa, mapa
7.6 Bexmopul Ha niockocmu
7.6.1 Bekrop, anuHa (MOysb) BEKTOpa
7.6.2 PaBeHCTBO BEKTOPOB
7.6.3 Omnepanuu HajJ BEKTOpaMu (CyMMa BEKTOPOB,
YMHO>KEHHE BEKTOpa Ha YHCIIO)
7.6.4 Yroa Mexy BEKTOpaMu
7.6.5 KonnuneapHbie BEKTOPBI, pa3iokKeHne BEKTopa o
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM
7.6.6 KoopaunaTsl BekTopa
7.6.7 CkajsipHO€ POU3BEICHUE BEKTOPOB




8 CTaTHCTHKA U TEOpHUs BEPOATHOCTEI
8.1 Onucamenvhas cmamucmuxa
8.1.1 [IpencraBinenue qaHHBIX B BUJE TaOIUI, TUATPAMM,
rpauKoB
8.1.2 CpenHue pe3yspTaToB U3MEpPEHUN
8.2 Beposmnocmu
8.2.1 YacTtoTa cOOBITHSI, BEPOSITHOCTH
8.2.2 PaBHOBO3MOXHBIE COOBITHS U MOICYET UX
BEPOSITHOCTH
8.2.3 [IpencraBnenne o reoMeTpUYECKON BEPOSTHOCTH
8.3 Kombunamopuxa
8.3.1 Pemenne koMOMHATOPHBIX 3a/1a4: IepedOp BapHaHTOB,
KOMOMHATOPHOE TTPABIIIO YMHOKCHHUS

KOAU®UKATOP
Kon Kon Oo6o3HaueHHne IIpoBepsieMmble 3JIeMeHTBI cOAeP:KaHUSA
pazieja | KOHTPOJHMPYeMOIo 3a/1aHus B
3J1eMeHTa padore
1 21,24, Al 121,134,214, 241, 24.3
2 21,24 A2 2.4.3
3 21,24 A3 2.4.3
3 41,42,43, 44 A4 5.1.8
4 2.5 A5 141
5 3.1 A6 3.1.3
6 2.5 A7 14.1
7 2.5 A8 141
10 3.2 A9 3.2.1,3.2.3
12 11,22 Al10 1.35
8 3.1 B1 3.1.3
3 21,24,4.1,4.2, B2 243,518
43,44
5 3.1,25 B3 3.1.3
8 3.1 B4 3.1.3
11 11,31 B5 3.2.4
8 3.1 Cl 3.1.3
9 2.4, C2 3.1.4
9 2.1,24,34 C3 3.1.4,33.1,3.3.2

5. Bpems BoinosiHeHnst padorsl 40 MUHYT.
6. CucreMa OUEHUBAHHWS BbINOJHEHUSI OTAEJbHBIX 32JIaHU M PadoThHI B
eJIOM.
brmox A BesBIsieT 3HaHWS oOydarommxcs Oa3oBoro ypoBHs, Onok b -
MOBBIIIEHHOTO U 0JI0K C — BBICOKOT'O YPOBHSI.
3a BepHOE BhINIONHEHHUE 3amanus O6moka A, B u C oOydaromuiicst momy4daer 1
O6ayn. MakcuMmanabHOE KOJIMYECTBO OAIJIOB, KOTOPOE MOKET HabpaTh OOydaromIwiics,
BEpPHO BBINIOJIHUBIINI 3afaHus1, — 14 Ganios.
IlIkana oyenuganus padbomul
Kpurepuii
«5» - 16 — 18 OGamios
«4» - 11 —15 Gammos
«3» - 6 — 10 6amioB
«2» - meHee 5 6amioB




7. OTBeTHI HA 3aJaHUAL.

Bapmuanr 1.

Yacts A
1. -2

9
5 3x—4

6x
3. 37
4. 1
5. 0,4
6. 04 —04
7. 5,4
8. 32

2
9. 2
10. 16
Yacts B
B1. O;E
8

B2. vy
B3. —3V2
B4, 1; %
B5. (1;1,5)
Yacte C
Cl.m=-3

C2.2x+5—2(x +1) = 3x?
3 = 3x?
x2=1
x=1;-1
OtBet: 1; —1
C3. IlycTs X KM/4 CKOPOCTB IPY30BOTO aBT.,
toraa (x +20) KM/4 CKOPOCTb JIETKOBOTO aBT.

350 350 _

X X+20 B

x? +20x — 3500 =0
X3= 50, x2 = - 70 He yAOBI. yci. 3a]1a4l

Otgert: 50 KM/4 cKOpOCTh aBTOOYCa

Bapmuanr 2.

Yactp A
2b

y=4

7
6
7

2a%y

BR© o Nook W DN RF
o
©

Yacts B

B1. 0; 4

B2. x

B3. —44/3

B4. —3;§

B5. (0,1;1,5)

Yacts C

Cl.m=21

C2. 2x(x+1)+3(x—1)=3x+1
2x2 +2x+3x—3=3x+1
x2+x—-2=0
x=1; =2

OtBeT: 1; —2

C3. Ilycts X KM/4 CKOPOCTH aBTOOYCA, TOrAA

(x +20) KM/49 CKOPOCTH aBTOMOOMJIS

240 240 _

X xX+20 B

x? +20x — 4800 =0
X1= 60, x2 = - 80 He ynoBi. yci. 3agauu
1) 60+ 20 = 80kM/u

Otgert: 80 KM/4 cKOpOCTH aBTOOYCA



8. JIomOJIHMTE/IbHbIE MATEPHAJbI H 000PY/10BAHHE He A10. Haiipure 3nauenne sbipaxenns: 411 - 477
Tpedyercs.

9. TekcT KOHTPOJIBHBIX H3MEPUTEIBLHBIX MAaTEPHAJIOB (2
BapHMaHTa).

Yacts B
IIpomexyTouHas aTTecTanus Mo ajiredope, 8 kiaacc

| BapuanT 2
Yacrs A B1. Pemure ypaBHenue 3x — 8x“ = 0
AL I 6y, 22
. Iocne cokpamienus apooh UMEET BU/T: -
path P 81xy? A B2. BeinosaHuUTE ICHCTBHS (3%5 - Zy) : %
L 2x-1  x+2 B3. Boimosnute neiicteus 3v2 — 5v8 + /32
AZ2. BeIoTHUTE BBRIYUTAHHUE TPOOCH s e
B4. Pemure ypasuenue 5x2 —8x +3 =0
A3. IIpencrasbTe B BUJIE APOOH 7 : (14x 2) B5. Pemnre crcteMy HEpaBEHCTB: { 3-2x<1L
' y? ' Y Hep 1,6 +x<29
A4. B KakuX KOOPJUHATHBIX YETBEPTIX PACIIOJIOKEH Yacrs C
12
rpaduK pyHKIM Y = X C1. Ilpu xakoM 3HaYeHHH M OJUH U3 KOpHEH ypaBHeHus 3x2 —mx — 6 = 0

DeollulV  2)siulll 3 I 4 sllulV pasen —2?
)Bo Il W )Bln ) TOJILKO B Y BII u e Ny

C2. Pemure ypaBHEHHE: —-——=—
x2+x  x  x+1

C3. U3 oxHOTrO TOpOAa B IpYro#, pacCTOSTHUE MEXKIY KOTOPhIMH paBHO 350

A5. Kakoe 13 yncen sBisieTcs HppannoHaJIbHbIM

V&, 0,4, /0,04, V400 KM, Bbl€XaJIM OJHOBPEMEHHO I'PY30BOM U JIErkKoBoi aBTOMOOMIU. CKOPOCTH
rpy30oBoro Ha 20 KM/4 MeHbII€ CKOPOCTH JIETKOBOTO aBTOMOOWIISL, B
A6. YkaxuTe BCE 3HAYCHHS X, IPH KOTOPBIX BEPHO PABEHCTBO pe3yapTaTe Yero rpy30BUK MPUOBLT B IMYHKT HA3HAUYECHUS Ha 2 Y TMO3Ke
2 —
x“—0,1=0,06

JIETKOBOT'O aBTOMOOMJIS. Haiigure CKOPOCTB I'py30BOT'0 aBTOMOOMJI.

A7. Yemy paBHO 3HaueHue BbipakeHuss 360,81

A8. HaiiquTe 3HaueHue KOpHS / 13%

A9. U3BecTHO, uTO @ > b. BpiOepuTte BepHOe HEPAaBEHCTBO

1 1
D18a<180 2)-6a<—6b 3)-> 4-b<-a



IIpomexyTouyHas aTrecTanus mo ajareope, 8 kiaacc
Il BapuanT
Yacts A
16ab*

Al. Tlocne cokpamenus 1podp ————
partl AP —-56ab3

HNMECT BU:

3y-2 y+1
3

A2. BelnonHUTE BBIYUTAHUE APOOEH

56y2
A3. TlpezicraBbTe B BUjiE ApOOH aJZ/ : (16y3)

A4. B xakux KOOpP/IMHATHBIX YETBEPTIX PACIIOIOKEH

0,02
rpaduk GyHKIUU Yy = ~

DBollulV 2)Blwu Il 3) Toabko B [ 4) Bl u ll

A5. Kakoe u3 uncen sBseTCs] UppallMOHATbHBIM

V0,9, 9, 40,09, V900

A6. YKaxxuTe BCe 3HAYCHUSI X, IPU KOTOPBIX BEPHO PABEHCTBO

x%—-0,2=0,05

A7. Uemy paBHO 3HaueHUE BoipakeHuss V490,16

. f 13
A8. Haitgure 3HaueHue kopHs |3 v

A9. UzBecTHO, uTo a < b. Bribepute BepHO€e HEPABEHCTBO

2 2
D-8a<-8 2)16a<16b 3)-<y 4-a<-b

b

A10. Haiigute 3HaueHne BhIpaxenus: 615 - 6713

Yacts B

B1. Pemnre ypasuenue x% — 4x = 0

9 5x x—-3
B2. Beinonnure neiictBus (x — —) : —
x+2 x+2

B3. Bemnonuaute neiicteus 73 — 2v/27 — /75

B4. Pemnre ypasuenue 3x2 +8x —3 =0

1,4+x>15

BS. P I .
5. Pemnre cucreMy HEPABEHCTB { 5 92x > 2

Yacrs C

C1. Ilpu kakoM 3Ha4eHHH M OJIMH U3 KOPHEH ypaBHeHHs 2x% —x —m = 0
paBen —37?
2x 3 3x+1
C2. Pemwre ypaBHEHUE: + =
x-1  x+1 x2-1
C3. U3 omHOTO TOpOAa B IPYro#, pacCTOSTHUE MEXITY KOTOPhIMU paBHO 240
KM, BBIEXQJIM OJTHOBPEMEHHO aBTOOYC M aBTOMOOWIIb. ABTOOYC BUTAJICS CO

CKOpOCTHIO Ha 20) KM/4 MEHBIIIEH, YeM aBTOMOOWIIb, U TPUOBLT B ITYHKT

Ha3HA4YeHHs Ha 1 4 mmo3ke aBTOMOOMIIS. HafII[HTe CKOpPOCTH aBTOMOOMJIA.



Crnenuduxanus
KOHTPOJBHBIX U3MEPUTEILHBIX MaTEPUATIOB
JUTSI TIPOBEICHUSI TIPOMEKYTOUYHOM aTTeCTalNH
o ajareope
9 xnacc
1. Ha3navyenue padoThl.
KM myis mpoBeneHusi MPOMEXYTOUHOM aTTeCTalliu IMO3BOJISIOT OLIEHUTHh YPOBEHb
00111e00pa3oBaTeIbHON TMOATOTOBKM MO HWH(OpMaTuke oOydaromuxcsi 7 Kiacca B
coorBeTcTBUU ¢ TpedboBanusimu PI'OC OO0O.
KM  npenHazHadeHbl  JJIs1  JAUMArHOCTUKH  JIOCTOKEHUS — MPEAMETHBIX U
METanpeIMETHBIX pEe3yJIbTaTOB, a Takke CHOPMHPOBAHHOCTH YHHBEPCATBHBIX
y4eOHBIX JCHCTBUH.
2. CTpykTypa u conep:kaHue padoThbl.
®opma npoBesieHUs: paboThl — TECT.
PaGota coctout u3 Tpex vacreit. YHacts A, coctout u3 13 3amanuii Ha BEIOOD
MPABIJIBHOTO OTBETA U3 YETHIPEX MpeIoKeHHbIX. YacTs B, cocTouT U3 ueThipex
3aJJaHWi MOBBIIIEHHOTO YPOBHSI C PEIIEHUEM U 3aIllUChI0 OTBETA.
Takast cTpykTypa 3agaHuii 00eCredMBacT BO3MOXKHOCTh TMOJNYYUTh WH(GOPMAIHIO O
pe3ynbTaTax YCBOEGHMsI Y4eOHOro maTepuaia, OTACIbHOIO0 BOMNpPOCa WA TEMBI,
BBISIBUTH YPOBEHb 3HAHUU IO MPEIMETY.

3. Xapakrepucruka yacreid. Tunsl 3aganuii B padore u B
KaKJA0M 4acTH MO THUIIaAM 3aJaHUi.
Baok copepxanus Yucuio 3apaHuii B
pabdorte
1 @OyHKIUU U UX CBOWCTBA 3
2 KBagpatHblil TpexuiieH 2
3 KBanpatnunas QyHKIus u ee rpadux 1
4 Crenennas pynkuus. KopeHb N —ii cTeneHu. 1
5 VYpaBHEHHUS C OJJHOH IepeMeHHOI 3
6 HepaBeHcTBO ¢ 0HOI epeMEHHON 2
7 VYpaBHEHHS U HEPABEHCTBA C JIByMs IIEPEMEHHBIMU U UX 2
CHCTEMBI

8 Apudmernueckas mporpeccus 1
9 ['eomerpuyeckas nmporpeccust 1
10 DneMeHThl KOMOMHATOPUKU U TEOPUU BEPOATHOCTEN 1

Bceero 17




Taoauna 2

YpoBeHb CII0KHOCTH Yucy0 3aganuii MakcuMaibHbIH 0aJ1J1 32 BbINIOJHEHHE
3aJ]aHNH TAaHHOTO YPOBHS CJI0KHOCTH
ba3oBrblii 13 13
IToBBITIIEHHBIHI 4 4
Hroro: 17 17
4, Koauduxarop.

Konudukarop TpeOoBaHui K YpPOBHIO MOJATOTOBKU 00 YyUaIOITUXCS
o0pazoBaTelbHOM OpraHu3aIuy JJIs TPOBEACHUS MPOMEXYTOUHON aTTeCTalluU

B 5-9 kiacce kiiacce

TpeﬁoBaHml K pe3yjabTaTaM 0CBOCHHUSA OCHOBHOM 06pa30BaTe.]'[LHOi7[ nmporpaMmmal

Koa OCHOBHOI'0 0011er0 00pa3oBaHNsl, MpPoBepsieMble 3a[IAHUSAMUA KOHTPOJIbHOM PadoThI
KOHTPOJIH DenepajibHbIii KOMIIOHEHT droc ooo
- pyemoro rocy1apcTBEHHOr0 CTaH/IapPTAa
Tpebosan OCHOBHOT0 00111eTr0
it oOpa3oBaHusi
1 YMeThb BBINOJHATH
BbIYHMCJICHUS U
npeodopasoBanHus
11 BoimonHsaTh, coueras yCTHbIE U [pa3BUTHE IPEJCTABICHUN O YMCIIE M YUCIIOBBIX CUCTEMAX OT
MMUCbMEHHBIC TTPUEMBI, HaTypaJIbHBIX 70 A€W CTBUTEIbHBIX YHUCEN; OBJIaICHHE
apudmMernueckue 1eUcTBUS C HaBBIKAMH YCTHBIX, THCbMEHHBIX, THCTPYMEHTAJIbHBIX
palMoHaIbHBIMU YUCJIaMH, BBIYHCIICHU
CpPaBHUBATH J1€H CTBUTENIbHbIEC
YHUCJIa; HAXOAUTh B HECIOKHBIX
Cly4asiX 3Ha4YE€HUSI CTEIIEHEH C
LENBIMU TOKa3aTeNAMU U
KOPHEH; BEIYUCIISATD 3HAUCHUS
YUCJIOBBIX BBIPAKEHHI;
NIEPEXOUTH OT OJHOU (POpMBI
3aIIMCH YHCEJI K APYron
1.2 OKpyTJsTh 1ENble YUCIA U [Pa3BUTHE MPEICTABICHUN O YHMCII€ U YHUCIOBBIX CUCTEMAX OT
JIECTUYHBIE IPOOU; HAXOIUTh HaTypaJIbHBIX 70 A€W CTBUTEIbHBIX YHUCEN; OBJIaIEHNE
MPUOITHKEHUS YnCe ¢ HaBBIKAMH YCTHBIX, IUCbMEHHbIX, THCTPYMEHTAIbHBIX
HEIOCTATKOM U C H30BITKOM; BBIYMCIICEHUI; 10JIb30BATHCS OLIECHKON M IPUKUIKON MpU
BBINIOJIHATH PUKUJIKY INPAKTUYECKUX
pe3yJibTaTa BEIYMCICHUH, pacuérax
OIICHKY YHCJIOBBIX BBIPOKEHUI
13 Pemiath TekcToBBIE 3a/1a4H, pa3BUTHE YMEHUN MPUMEHSITh U3YYCHHBIC TOHSTHUSA,
BKJIIOUAs 3a]]a4M, CBA3AHHbBIE C | PE3yJIbTaThl, METOJbI I PEIICHUS 3a/1a4 MPAKTUYECKOr O
OTHOILIEHUEM, XapakTepa U 3a/1a4d U3 CMEKHbIX AUCLUUIIINH
PO OPLIMOHAJIbH OCTHIO
BEJIMYHUH, IPOOSIMU,
PO EHTaMU
1.4 N300paxaTh uMcaa TOUYKAMM [pa3BUTHE MPEACTABIECHUI O YHUCIIE MUYUCIOBBIX CUCTEMAX OT
HaKOOPJMHATHOU HaTypaJbHBIX 10 JAEHCTBUTEIBHBIX UUCEIT
IpsIMOU
2 YMeTh BbINOJIHATH

npeodopa3oBaHusi




ajaredpanyecKkux BbIpazke HUil

2.1 CocraBnsTh OyKBEHHbBIE YMEHHS MOZEIIMPOBATh PEAJIbHBIE CUTYALIMH HA SI3bIKE
BBIpa)KeHUs U (HOPMYJIbI 1O ayreOpbl, CCIIEA0BaTh MOCTPOECHHBIE MOJIENH C
YCIIOBHSIM 3a/1a4, HAXOJUTh HCIOJIb30BAaHUEM alllapaTaajire0pblL, UHTEPIPETUPOBATD

3HayeHHsI OyKBEHHBIX MOJTy4YEHHBIN pe3ysbTaT
BBIPAKEHUH, OCYILECTBIISAS
HE0OXOIUMBbIE
IIOJICTAHOBKH U
npeoOpa3oBaHUs
2.2 BBINOIHATS OCHOBHBIE OBJIaJICHHE CUMBOJIBHBIM S3bIKOM aJreOphl, IpUEMaMu
JEMCTBUSI COCTENEHAMU C BBITIOJIHEHHUS
LENIBIMU TT0Ka3aTeNsIMHU, C TOX/ECTBEHHBIX  MpPeoOpa30oBaHMI BRIpaXKEHUN
MHOT'O4YJIEHaMU u
anred pandecKuMu
JIpobOsiMu
2.3 BbINOIHATH pa3iiokeHue OBJIaJIEHUE CUMBOJIbHBIM S3bIKOM aJI'€0pbl, pUEMaMU
MHOT'OUYJIEHOB HA MHOYKUTEJIN BBITOJIHEHNS TOXKIECTBEHHBIX Npeo0pa3oBaHUM
BBIPAKECHUI
2.4 BBINONHATS  TOXKJIECTBEHHBIE|  OBJIAJCHUE CUMBOJIBHBIM SI3bIKOM alre0pbl, MpuéMamMu
peodpazoBaHus BBITOJIHEHUS TOXKI€CTBEHHBIX Npeo0pa3oBaHUiM
paloHaNIbHbIX BbIpaXKEHU
BBIPAKEHU N
2.5 [Ipumenste cBoiicTBa OBJIJI€HHE CUMBOJIbHBIM SI3bIKOM aNreOpsbl, HpuéMaMu
apu(MeTn4ecKiX KBaJpaTHBIX BBINOJIHEHNS TOKAECTBEHHBIX MpeoOpa3oBaHuit
KOpHEH TS BBIpOXKEHU
npeoOpa3oBaHusl YU CIOBBIX
BBIPAJKECHUH,
cofiepKaluX KBaJpaTHbIE
KOPHU
3 YMmeTh pemiatb ypaBHeHMs,
HEPABEHCTBA U MX CHCTEMBI
3.1 Pemate nuHelHbIE, OBJIaJIEHHE CUMBOJIBHBIM SI3bIKOM anreOpbl, IpruéMaMu
KBaJIpaTHbIC YPaBHEHHS U | BBIIIOJIHEHUS TOKIECTBEHHBIX Mpeo0pa30BaHMil BhIpakKeHUH,
paloHalIbHbIE ypaBHEHUS, pelIeHus] ypaBHEHUH,
CBOJSILIIMECS K HUM, CUCTEMBI CHCTEM YPaBHEHUH, HEPABEHCTB U CUCTEM HEPaBEHCTB
JBYX JINHEWHBIX YPABHECHUU U
HECJIOJKHBIE HEIMHEMHbIE
CHCTEMBI
3.2 Pemats nuHelHbIE U OBJIaJIEHUE CUMBOJIbHBIM S3bIKOM aJIr€0pbl, MpHUEMaMU
KBaJ[paTHbIC HEPABEHCTBA C | BHIIIOJIHEHUS TOXKIECTBEHHbBIX IIPe00pa3oBaHUll BBIPAKEHUH,
OJTHOM MEPEMEHHON U UX pELICHNs YpaBHEHM, CHCTEM YpaBHEHUM, HEPABEHCTB U
CHCTEMBI CHCTEM HEPABEHCTB
3.3 [TpumensTs rpaduueckue | OBIaZ€HUE CUCTEMOHN (DYHKIMOHAJIBHBIX TOHATUH, pa3BUTHE
IIPEACTABJICHUS IIPH PELICHUN YMEHUS MCII0JIb30BaTh (YHKIMOHATIBHO-Tpaduyeckue
yYpaBHEHHI, CUCTEM, IIPEACTABIICHUS AJIs PEILEHUS Pa3IMYHbIX MAaTEMATUYECKUX
HEPaBEHCTB 3a/1a4
3.4 Pemars TEKCTOBBIE YMEHHUSI MOZIEIIMPOBATh PEAJIbHBIE CUTYALIMH Ha S3bIKE
3aj]auy anredpandeckum ayre0pbl, UCCIIEA0BATh MOCTPOSHHBIE MOJIENH C
METOZOM, UCIIOJIb30BAaHUEM alIapaTa aareOpblL, UHTEPIPETHPOBATH
UHTEePIPETUPOBATD MOJTy4YeHHBIN pe3ysbTaT
MTOJIY4E€HHBIN pe3yJIbTaT,
MPOBOUTE OTOOP peIIeHuit
ucxons u3 GopMyIupOBKH
3a/1a4u
4 YMeTh CTPOUTH U YNTATH

rpagpuku G yHkumui




4.1

OnpenensaTe KOOPIAUHATHI
TOYKH IJIOCKOCTH, CTPOUTD
TOYKH C 3aJJaHHBIMU
KOOpJMHATaMH

pa3BUTHE YMEHUH U3BJIEKATh
UHOpPMALUIO, IPE/ICTABIECHHYIO B TaOIMILIaX,Ha
nuarpaMmax, rpadukax; oBjiaJeHue CUCTEMON
(GYHKIMOHATBHBIX  TOHSATHUI, pa3BUTHE YMEHUS
UCIOJIb30BaTh (QYHKIIMOHATBHO-TpaduyecKre
IIPEe/ICTaBICHUS JUISL peLeH s pa3InUHbIX
MaTeMaTUYEeCKUX 3a7a4

4.2 OnpenensaTe 3HaYCHUE pa3BuTHE YMEHHH H3BIIEeKaTh UHPOPMAIIHIO,
(YHKIMH 110 3HAYEHUIO MIpECTaBICHHYIO B TabIuIax,Haauarpammax, rpadukax;
apryMeHTa IpH pa3IuyHbIX OBJIaJIEHUE CUCTEMOI (YHKIIMOHATIbHBIX  MOHATHA,
criocobax 3amanust QyHKIUH, pa3BUTHE YMEHHS UCIOIb30BaTh (YHKIIMOHAIBHO-
pemaTs 00paTHYIO 3a7ady rpaduyuecKue npecTaBIeHus JUIS peLeHUs
Pa3IUYHBIX MaTEMaTHUECKUX 3a]a4
4.3 Omnpenenars cBoicTBa OBIIQZICHHE  CHUCTEMOM (PyHKIIMOHAIBHBIX OHSITUH,
¢bynkuuu no e€ rpaduky pa3BUTHE YMEHHS MCHOIb30BaTh (YHKIIMOHAIBHO-
(MIpoMexyTKH BO3pacTaHUs, rpadudeckue MpeCTaBICHUs IS PeIeHHs pa3IMuHbIX
yObIBaHUS,  IPOMEKYTKM |MaTeMaTU4ECKHX 3a/ady,/]Jis ONUCaHUS U aHAN3a PeajbHBIX
3HaKOIIOCTOSIHCTBA, 3aBUCHUMOCTEN
HauOoJbIIee U HAUMEHbIIIEee
3HAYCHHUSI)
4.4 Crpouts rpauku U3y4eHHbIX OBJIAJICHUE  CHCTEMOM
(GYHKIMIA, OMUCHIBATH UX (bYHKIMOHATBHBIX MOHATUH, Pa3BUTHE YMEHHUS
CBOMCTBa UCIOJIb30BaTh (PYHKIIMOHATBHO-TpadudecKre
IpeACTaBICHUS IUISL peLIeHMs Pa3IMYHBIX
MaTeMaTUYECKUX 3ajay, ISl ONMCAHUS U aHAJIM3a PeabHbIX
3aBUCUMOCTEN
4.5 Pemiatp anemMeHTapHble 3a/1a4M,|  OBJIAJIEHUE  CHCTEMOM (YHKLMOHAJIbHBIXIIOHATHH,
CBSI3aHHBIE C YHCIIOBBIMU pa3BUTHE YMEHHS MCIOJb30BaTh (QYHKIIMOHAIBHO-
MOCJIEI0BATEIbHOCTIMHU rpaduyeckue mpeacTaBIeHus JUISL peleHus
pa3IMYHBIX MaTeMaTHYECKHUX 3a/1ay,1JIsl ONUCaHus U
aHaJIN3a peaJbHbIX 3aBUCUMOCTEN
4.6 PacriozHaBaTh apudMeTHIECKUE) OBJIAJICHUE  CHUCTEMOM
U T€OMETpUYECKHe (bYHKIMOHATIBHBIX MOHATUH, Pa3BUTHE YMEHHUS
MIPOTPECCHH; pelaTh3agaun ¢ UCIOJIb30BaTh QYHKIIMOHATBHO-TpadudecKre
npuMeHeHueM (OopMYITbI IIpECTaBICHUS JUIpEILIEHUS Pa3IMYHBIX
00I11eT0 YJI€Ha U CyMMBI MaTeMaTUYECKUX 3ajay, JIsl ONMCAHUS U aHaJIN3a PeabHbIX
HECKOJIbKMX IIEPBBIX UJICHOB 3aBUCHUMOCTEN
MpOTrpeCChil
5 YMeThb BLINOJHATH eHCTBUA
creoMeTpu4ecKMMH
¢purypamu, KOopaIMHATAMM U
BeKTOPaMH
5.1 Pemate miiaHuMerpuueckue (dbopMupOBaHUE CHCTEMAaTUYECKUX 3HAHUH O TIIOCKUX
3a/la4il Ha HaXOXKJIeHUE ¢burypax v ux CBOMCTBaxX, MPEACTaBIECHUI O MPOCTEHIINX
reoMeTpUYECKUX BEIIMUNH IIPOCTPAHCTBEHHBIX TeJaxX; Pa3BUTHE YMEHUM
(nnuH, yriaoB, niomaaen) MO/IEIM POBAHMUS peaJIbHBIX CUTYallUi Ha SI3bIKE
reOMEeTpPUH, UCCIIEJOBAHUSIIIOCTPOESHHON MOJIENIU C
WCIOJIb30BAHNEM I'€OMETPUUYECKUX MTOHITHI U TEOPEM,
amrmapara anreOopsl, peleHns TeOMETPUIECKUX U
MPAKTUYECKUX 3a7a4
5.2 Pacno3znaBath reomeTpuyecKkue| OBJIaJICHUE

(Gurypsl Ha MJIOCKOCTH,
pa3nuvaTh UX B3aUMHOE
pacrmooxeHue,

n300paxaThb

rCOMCTPUYCCKUM A3BIKOM; Pa3BUTUC YMCHUA
MCII0JIb30BaTh €r0 JJI ONUCAHUS MPEIMETOB OKPYKAIOIIEr 0
MHUpa,; pa3BUTHC IMPOCTPaHCTBCHHBIX HpeHCTaBHeHHﬁ,
n300pa3uTeNbHBIX YMEHHUI, HAaBBIKOB T€OMETPUYECKUX
MMOCTPOECHU I

reoMeTpU4ecKue PUrypsl;




BBIITOJIHATE YEPTECKU 11O
YCJIOBUIO 3aa4U

5.3 OnpenensaTe KOOPIAUHATHI OBJIAJICHUE F€OMETPUYECKUM SI3bIKOM; pa3BUTHE
TOYKH INIOCKOCTHU; IPOBOJIUTH YMEHHUS UCIIOJIB30BATh €ro ISl ONIUCAHUS IIPEIMETOB
olepalyy HaJl BEKTOpaMH, OKPY’KaIOIIEro MUpa; pa3BUTHE IIPOCTPaHCTBEHHBIX
BBIUNCIIATD JUIMHY U MpEeCTaBICHNHN, N300pa3UTENbHBIX YMEHHH, HABBIKOB
KOOpJMHATHI BEKTOPA, YIOJl reOMETPUYECKUX ITOCTPOEHUI; pa3BUTHE YMEHUN
MEXAY BEKTOpPaMH MOJIE/IM pOBAHUS peasIbHBIX CUTYallui Ha SI3bIKE
re€OMETPHUH, UCCIIET0BAHUINIOCTPOCHHON MOJIENH C
HCIIOJIb30BAHUEM I'€OMETPUUECKUX MTOHATUH U TEOPEM,
anmnapara anreopbl, pelIeHUs] TEOMETPUYECKUX U
IIPaKTUYECKUX 3a7a4
6 YmeThb padoTaTsh €O
CTATHCTHYECKOH
HH(popManHeil, HAXOAUTH
YacTOTY H BEPOSITHOCTH
CJIY4ailHOr 0 COOBITHS
6.1 W3BiekaTp  CTATUCTHYECKYIO|  Pa3BUTHE YMEHUH U3BJIEKAaTh NH(OPMALIHIO,
UH(pOpMAIHIO, IIPEACTABIICHHYIO B
IIPEJCTaBJICHHYIO B TaOIUIaX, Tabaumax, Ha auarpammax, rpadukax
Ha JuarpaMmax, rpaguxax
6.2 Pemate koMOMHATOpHBIE pa3BUTHE YMEHUH ONKCHIBATh U AaHAJTM3UPOBATH MaCCHUBBI
3a/1a4ul IyTeM YHCIIOBBIX
OpraHr30BaHHOro nepedopa JAHHBIX C ITIOMOIIBIO MOAXOASANIMX CTATUCTUYECKHUX
BO3MOJKHBIX XapaKTEPUCTUK
BapHaHTOB, a TAKKE C
UCIOJIb30BaHUEM ITPABHIIA
YMHOXKCHHUSI
6.3 Bbuncnate  cpenHue pa3BUTHE YMEHUH ONUCHIBATh U AaHAJM3UPOBATH MaCCUBBI
3HA4YEHHUSI pe3yJIbTaTOB YHCIIOBBIX JAHHBIX C TOMOIIBbIO TTOIXOJSIINX
U3MEpPEHUN CTaTUCTUYECKHX XapaKTEPUCTUK
6.4 HaxonuTthb 9acToTy coObITHS, pa3BUTHE YMEHUI U3BJIeKaTh HH(GOPMAIHUIO,
UCII0JIb3YS] COOCTBEHHBIE Ipe/iCTaBICHHYIO B TabJMIax, Ha uarpaMMax, rpadukax,
HaOJI0/IeHHsI U TOTOBBIE ONKUCHIBATh M aHAJIU3UPOBATH MACCUBBI YHCIIOBBIX
CTaTUCTUYECKHE JTaHHBIE JAHHBIX C IOMOUIbIO MOAXOASIINX CTATUCTUYECKUX
XapaKTEePUCTUK, UCII0JIb30BATh IIOHUMaHue
BEPOSATHOCTHBIX CBOMCTB OKPY’KaIOLIUX SBJICHUU IIPU
IIPUHATUYU PELICHUN
6.5 Haxonuts BEPOSITHOCTU | ONKCHIBATh U aHAJU3UPOBATh MACCUBBI YUCIIOBBIX JAaHHBIX C
CIIy4alHbIX COOBITHI B | TOMOILBIO MOAXOASIINX CTATUCTUYECKUX XapaKTEPUCTUK,
IPOCTEHILNX CIydasx UCIOJIb30BaTh [IOHUMAHUE BEPOATHOCTHBIX CBOWCTB
OKPYaIOIIUX SIBJIECHUN TIpU
MNPUHSATAU PEIICHUN
7 YMeThb HCIIO0JIB30BATh

npuodpeTeHHbIE 3HAHUA U
YMEHHUS B IPAKTHYECKOM
AeSITeJIbHOCTH M
MOBCEHEBHOM KU3HHU, YMETh
CTPOHUTH M HCCJIEI0BATH
npocrenmne
MaTeMaTH4YecKHe MOAEIH




7.1

Pemats HecnoxxHbIE
MIPaKTUYECKUE pACUETHBIE
3a/layy; pelaTh 3a/1auu,
CBS3aHHBIE  COOTHOIIEHHEM,
MPONOPLUHOHATBHOCTHIO
BEITMYHH, IPOOSIMH,
MPOLIEHTAMH; TIOJIb30BATHCS
OIICHKOMN U MPUKUIKOW TpH
MIPaKTUYECKUX pacuéTax;
WNHTtepnpeTupoBaTh pe3yibTaThl
peleHus 3a1a4 ¢ y4€TOM
OTpaHUYEHH, CBSI3aHHBIX C
peanbHBIMU CBOMCTBAMU
paccMaTpUBaeMbIX 00OBEKTOB

Pa3BUTUC YMGHI/Iﬁ MNPUMCHATH U3YYCHHBIC ITOHATU A,
pe3yabTaThl, METOBI AJIsl pELIEHUS 3a/1ay PaKTUYECKOro
XapakTepa U 3a/1a4 U3 CMEKHbIX TUCLUHUILINH C
UCII0JIb30BaHUEM MPUHEOOXOIUMOCTH  CIPABOYHBIX
MaTepualioB, KOMIBIOTEPA, 10JIb30BATHCA OLEHKON U
MPUKUAJIKON IPHA IPAKTUYECKUX
pacuérax

7.2 [Tonp30BaThCS OCHOBHBIMU pa3BUTHE YMEHUHN MPUMEHSATh NU3Y4CHHbIE TOHATHS,
€IMHULIAMU JJINHBI, MacCBhl, pe3yJIbTaThl, METOABI JJIs PEIIEHUs 3a]a4 PaKTUIECKOrO
BPEMEHHU, CKOPOCTH, IIJIOLIA/IH, XapakTepa U 3aJa4 U3 CMEXHBIX AUCLUIUIMH C
00BEéMa; BeIpaXkaTh OoJiee HCIIOJIb30BAaHUEM IIPU HEOOXOIUMOCTH CIIPABOYHBIX
KPYIIHBIE €IUHULbI Yepe3 MaTepUaJIOB, KOMIIBIOTEPA, 10JIB30BATHCA OLIEHKOW U
Oosiee MeIKHueHn Ha00OpOT. IIPUKHUJIKOHN IIPU IPAKTUUECKUX pacuérax
OcyniecTBIATE IPAKTUYECKUE
pacuéTsl 0 Gpopmyiam,
COCTaBJISITh HECIIOKHBIE
(opMyIIbl, BEIpaXKaIOLINE
3aBHCUMOCTU MEXIY
BEIMYMHAMU
7.3 MogenupoBath peajibHbIE YMEHMSI MOAEIMPOBATh PEAIbHbIE CUTYAllUH Ha SI3bIKE
CUTYyallUU Ha A3bIKE aJreOpsl, ayreOpbl, UCCIEA0BATh TOCTPOESHHBIE MOJIEIH C
COCTaBJISITh BBIPAKECHUS, UCIOJIb30BAaHUEM alllapara aareOpbl, UHTEPIPETUPOBATD
ypaBHEHUS U HEPaBEHCTBA IO MOJTy4YEHHBIN pe3ysbTaT
YCIIOBUIO 33aJJa4M; UCCIIE0BATh
MIOCTPOEHHBIE MOJIEIH C
UCIOJIb30BAaHUEM ammnaparta
ayre0 pol
7.4 OnuceIBaTh ¢ MOMOIIBIO OBJIAJICHUE  CHCTEMOMU
GbyHKIUI pa3nuyuHble peaibHble|  (DYHKIIMOHAIBHBIX HOHATUH, Pa3BUTHE YMEHHUS
3aBUCHUMOCTH MEXIY UCIOJIb30BaTh (QYHKIIMOHAIBHO-TpaduyecKre
BEJIMYUHAMU; IIPEACTABIICHUS IUIsL peLEHM S Pa3IMYHBIX
UHTEPIPETUPOBATh 'PpaUKKU | MaTEMaTHUECKUX 3a/ad, I OMMCAHUS U aHAJM3a peajbHbIX
pEaJIbHBIX 3aBUCUMOCTEN 3aBUCHUMOCTEN
7.5 OnuceIBaTh peanbHbIC pa3BUTHE YMEHUI MOJENNPOBAHMS PEaIbHBIX CUTyalUil Ha
CUTyalluu Ha SI3bIKE A3bIKE T€OMETPUH, UCCIIEJOBAHUATIOCTPOCHHOW  MOJENU C
reoMeTpUH, UCCIIEI0BATh UCIOJIb30BAaHUEM [EOMETPUUECKUX MTOHITUH U TEOpEM,
IIOCTPOEHHBIE MOJENIU c anmnapara ajreOpbl, pelIeHUs FeOMETPUYECKUX U
UCIOJIb30BaHUEM IPAaKTUYECKUX 3a]1a4
reOMETPUYECKUX TOHSATUHN U
TEOpEM, pEeIIaTh IPAKTUUECKUE
3aJ]a4M, CBSI3aHHBIE C
HAXO0XKJEHUEM T'€OMETPUUYECKUX
BEIUYUH
7.6 AHanu3npoBaTh peasbHbIE pa3BUTHE YMEHUI U3BJIeKaTh HH(GOPMAIHIO,

YHCIIOBBIE IaHHBIE,
MIpeCTaBJICHHbIE B Ta0IUIaX,
Ha JuarpaMmmax, rpaduxax

IPEACTAaBJICHHYIO B TabIMIlaX, Ha JUarpammax, rpadukax,
OMUCHIBATh M aHAJIM3UPOBATH MACCHBBI YHCIIOBBIX
JAHHBIX C TOMOILBIO MOAXOAAIINX
CTaTUCTUYECKUX XapaKTEPUCTUK




7.7 Pematp npakTudeckue 3a1auy, | OMUCHIBaTh U aHAJIM3UPOBATh MACCUBBI YACIOBBIX JaHHBIX C
TpeOyIolre CUCTEMAaTHYECKOI0| MOMOIIBIO MOAXOASAIINX CTATUCTUYECKUX XapaKTEPUCTHK,
nepebopa BapHaHTOB; UCIIOJIb30BaTh IOHUMAaHUE BEPOATHOCTHBIX CBOMCTB
CPaBHUBATH LIAHCBHI OKPY’KaIOIIUX SIBJICHUI IIPU NIPUHATHH PELICHUN
HACTYIUICHHUsI CIIy4alHbIX
COOBITHI, OI[CHUBATh
BEPOSITHOCTH CIIy4aiHOIO
COOBITHS, CONIOCTABIIATE U
UCCIIEIOBATh  MOZENIHU
peasbHOM CUTyaluen C
HCIIOJIb30BAaHUEM ammapara
BEPOSTHOCTH U CTATUCTHKHU

7.8 [IpoBoauTh  JOKa3aTenbHBIC | Pa3BUTHE YMEHHH paboTaTh ¢ y4eOHBIM MaTeMaTH4ECKUM
paccyXaeHusi Ipu pelieHuu TEKCTOM (aHanmU3UpOBAaTH,
3a/1a4, OLlEHUBATh JIOTHYECKYIO U3BJIEKATh HEOO0XOAMMYIO UH(OpMAIIHIO), TOYHO U
IIPaBUJIBHOCTb PacCyXACHUH, I'PaMOTHO BBIpa)kaTh CBOM MBICIIH C IPUMEHEHUEM
pacro3HaBaTh OIIMOOUYHbIE | MATEMAaTUYECKON TEPMUHOJIOTUU U CUMBOJIMKH, IIPOBOIUTH
3aKJIIOUEHUS KJIacCU (pUKaIuu,

JIOTHYCCKHUC 06OCHOBaHI/I${, J0Ka3aTCIbCTBA
MAaTCMAaTUYICCKUX YTB ep)K,Z[eHI/Iﬁ

Komudukarop tpeboBaHuii 1o BceM pasaenaM BKIIOYaeT B ceds TpeOOBaHHUS K YPOBHIO
MOATOTOBKU 00yYaIOLIMXCsl 00pa30BaTeNbHBIX Opranu3anuii 5-9 kiacca.

DJIeMEHTBI Co/lep:KaHusl, IPOBepsieMble 32IaHUSIMHUIK3aMeH AN OHHO I

Koapa3s- Kon padoThI
feda  |KOHTPOJIH- ®enepanbHblii KOMIIOHEHT IOCYJAPCTBEHHOI'0 CTAHAAPTA OCHOBHOI'O
pyemoro 001ero odopazoBaHus
3J1eMeHTa
1 Yucaa U BIYHCTCHUSA
1.1 Hamypanvnvie uucna
1.11 JlecsatudHas cucrema cuucieHus. PuMckas Hymepanus
1.1.2 Apupmernueckue 1eiCTBHS HaJ HATYPAIbHBIMU
qUCIaMu
1.1.3 CreneHb ¢ HaTypaJbHBIM [10OKA3aTEIEM
114 JlennMocTs HaTypaslbHBIX 4ncell. IIpocThie U cOCTaBHBIE YHCIIA, PA3JI0KEHUE

HAaTypaJIbHOT'O YK CJIa
Ha IIPOCTbIC MHOKUTEIN

1.15 [Tpusnaku gemumoctr Ha 2, 3, 5, 9, 10
1.1.6 HauGonpmmit 061mmii genurens 1 HauMeHbllee oo1Iee
KpaTHOE
1.1.7 JleneHnne ¢ oCTaTKOM
1.2 Jlpobu
121 OObIKHOBEHHAS IPOOL, OCHOBHOE CBOWMCTBO JPOOH.
CpaBHeHue qpobeit
122 ApudmeTtnueckue qeiHCTBUS ¢ OOBIKHOBEHHBIMU
JIpo0sIMU
1.2.3 HaxoaeHue 4acTH OT LeJI0ro M 1eJoro 1o ero 4acTtu
1.2.4 Hecstuanas 1po0Ob, cpaBHEHUE NECITUYHBIX Apobei
1.25 ApubmMeTnueckue ACHCTBUS C NECITUYHBIMU IPOOSIMU
1.2.6 [IpencraBienue nqecaTUIHON 1poOu B BHIE
OOBIKHOBEHHOH IpoOM M OOBIKHOBEHHOW B BHJIE ICCITUYHON
1.3 Payuonanvuvie uucna
1.3.1 [lensle uncia
1.3.2 Monynb (abcooTHas BeTU4YMHA) YKcia

133 CpaBHEHHE pallMOHAJIBLHBIX YHCEIT




134

ApudmeTrrueckre 1eHCTBUS C pallMOHAIbHBIMU
4uCIaMU

1.3.5 CreneHb C LEIbIM 0Ka3aTeneM
1.3.6 YucnoBble BbIpaXKeHUs, TOPSIOK JEHCTBUI B HUX, UCIIOJIb30BaHUE CKOOOK.
3aKoHbI apu (PMETUUECKUX
EUCTBUN
14 leticmeumenvhovie yucia
141 KBagpaTHbIil KOpEHb U3 YHCIA
14.2 KopeHnb TpeThelt cTenenun
1.4.3 Haxoxaenue npubanEHHOro 3Ha4€HUsI KOPHS
144 3anuch KOPHEH ¢ TOMOIIBIO CTENEHHU ¢ JPOOHBIM
MoKa3aTelneM
1.45 [TonsiTue 06 uppaunoHaIbHOM uKcie. JlecaTnyHble NpUOIMKEHUS
UppaIOHAIbHBIX YHCEJL.
JlelicTBUTEIbHBIC YUCIA KAK OCCKOHEUYHBIC IECATHUHBIC TPOOH
1.4.6 CpaBHEHHE JICHCTBUTEIBHBIX YHCEIl
1.5 Hsmepenus, npubaudicenuss, oyeHKu
151 EnuHuier u3aMepenus JIMHbI, 01, 00bEMa,
MacChl, BpEMEHHU, CKOPOCTH
15.2 Pa3mepsl 00BEKTOB OKpY’KaroIIero Mupa (0T 3JIEMEHTapHBIX YacTUIL 710
Bcenennoit), 1uTenbHOCTh
MPOIIECCOB B OKPY’KAIOIIEM MUPE
1.5.3 [TpencraBneHne 3aBUCUMOCTH MEXKIY BEIUYUHAMU B
BHJie hopmyn
154 [IpouenThl. HaxoxxaeHue nporeHTa oT BEITUYUHbBI U
BEJIMYUHBI 110 €€ IPOIEHTY
155 OTHo11eHHe, BbIpa)Ke€HUE OTHOLIEHUS B IPOLEHTaX
1.5.6 [Tpomoprust. [IponopuronansHast 1 00paTHO
POMOPIIFOHATIbHAS] 3aBUCUMOCTH
1.5.7 |Oxpyrnenue uncen. [Ipuknaka u olieHKa pe3ybTaTOB BhIYMCIIEHUH. Bhinenenue
MHOYUTEIS — CTETIeHU
JICCSITH B 3aIMCH YUCIIA
2 Agredpanyeckue BbIpaskeHHsI
2.1 bykeennvie evipasicenus (svipastcenus ¢
nepemeHHbIMU)
211 bykBeHHBIE BbIpaKeHHs. UnUCI0BOE 3HAUCHHUE
OYKBEHHOT'O BBIPQ)KCHHSI
212 JlommycTrMBble 3HaYSHHSI IEPEMEHHBIX, BXOISIINX B
anreOpanvyecKkue BolpakKeHUs
2.13 [ToncTraHOBKa BbIpaKEHUM BMECTO NEPEMEHHBIX
214 PaBeHCTBO OYKBEHHBIX BBIPAKCHHH, TOXKIACCTBO.
[IpeoGpa3zoBanus BEIpaKEHUN
2.2 221 Ceoticmea cmenenu ¢ yeibim nokazamenem
2.3 Mmnoeounenvt
2.3.1 MuorouieH. CiaoKeHue, BEIYUTaHUES, YMHOXKCHHUE
MHOTO4YJICHOB
2.3.2 DopMyJIbl COKpPAIIEHHOT0 YMHOXKEHHUS: KBaJIpaT CyMMBI M KBaJipaT Pa3HOCTH;
dbopmyna pazHOCTH
KBaJIPaTOB
2.3.3 Paznoxenue MHOro4seHa Ha MHOXHUTEIN
2.3.4 KBanpatueiit Tpéxunen. Teopema Buera. Paznoxenue
KBQJIPATHOTO TPEXWIICHA HA JTMHEHHBIC MHOXHUTEIN
2.35 CreneHb 1 KOpEHb MHOI'OYJIEHA C OIHOM MEpEMEHHOU
24 Aneebpauueckas opobw
24.1 Anrebpanyeckast 1pods. Cokpamenne apooei
2.4.2 JleificTBuUA ¢ anreOpandyecKuMu Apo0sMu




24.3

PanmonanbHble BBIpaKEHUS M MX IPeoOpa3oBaHUs

2.5 251 Ceoticmea K6a0pammvix KOpHel U ux npuMeHeHue 8
BLIYUCTICHUSIX
3 YpaBHeHHsI H HEPaBEeHCTBA
3.1 Ypaenuenus
3.1.1 YpaBHEHME ¢ OJHOMN ITIEPEMEHHOM, KOPEHb YPAaBHEHUS
3.1.2 JluneitHoe ypaBHEHHE
3.1.3 KBanpaTtHoe ypaBHeHUE, (opMylia KOpHEH
KBaJIPATHOTO yPaBHEHUS
3.1.4 Penienne panvoHagbHbIX YPABHEHHI
3.15 [IpuMepsl pelieHns ypaBHEHUN BBICIIMX CTENEHEN. Pelienne ypaBHEHUN
METOJIOM 3aMEHBI IEPEMEHHOM. Pelienre ypaBHEHUI METOIOM Pa3jIoKEeHUs Ha
MHOXXHTEIN
3.1.6 VYpaBHEHUE ¢ IBYMS IEPEMEHHBIMHU, PEIICHUE
yYpaBHEHUS C ABYMS I€PEMEHHBIMU
3.1.7 Cucrema ypaBHEHUH, peLICHUE CUCTEMbI
3.18 Cucrema IByX JTMHEHHBIX YPaBHEHUH C IBYMsIIEpEMEHHBIMH, PEIICHUE
IIOJICTAHOBKOU U
anreOpanvyeckuM CJIOKEHUEM
3.1.9 YpaBHEHHE C HECKOJIBKUMH NEPEMEHHbIMH
3.1.10 Perienue npocTelyx HEIMHEHHBIX CUCTEM
3.2 Hepasencmea
3.2.1 YucrioBble HEPAaBEHCTBA U UX CBOMCTBA
3.2.2 HepaBeHcTBO ¢ 071HOM nepeMeHHOM. Penrenne
HEpaBEHCTBA
3.2.3 JluHelHbIe HEPAaBEHCTBA C OJTHOM MEPEMEHHOM
3.2.4 CucreMbl TMHEHHBIX HEPABEHCTB
3.2.5 KBagpatHbie HEpaBeHCTBa
3.3 Texcmosvlie 3a0auu
331 Penienne TekCTOBBIX 3a/1a4 apu(MeETHIECKUM
croco0oM
3.3.2 Pemienne TeKCTOBBIX 3a/1a4 anreOpandeckum
croco0oM
4 YucJioBbIE NMOCT€10BATEIBHOCTH
4.1 411 Ilonamue nocnedosamenvHocmu
4.2 Apugpmemuuecxas u ceomempuyeckas npozpeccuu
421 ApudmeTtnueckas nporpeccus. Popmyina o0uiero
YJieHa apu(PMeTHUYECKON Mporpeccuu
422 ®opmyia CyMMBbI IEPBBIX HECKOJIBKUX YJIEHOB
apudMeTnuecKor Mporpeccuu
423 I'eomerpuueckas nporpeccus. opmymna o01Iero
YJieHa T€OMETPUYECKOM MPOrPECCHH
424 ®opMyia CyMMBI IIEPBBIX HECKOJIBKUX YJICHOB
TeOMETPUYECKON MPOTPECCHH
4.2.5 CiioHBIE TPOLIEHTHI
5 DOyHKIHU
5.1 Yucnosvie gynxyuu
5.1.1 [Tonsitre pynkumu. O6macte onpeneseHust GyHKIIAN.
Crnioco6s! 3a1anus QyHKIIUU
5.1.2 I'padpuk dpyHkimu, Bo3pactaHue 1 yosiBanue QyHKINH, HAaUOOJIbIIEe U
HaMMEHbIIIee 3HAaYCHUS QYHKIMH, HYIH (QYHKIIHH, TIPOMEXYTKU
3HAKOIOCTOSTHCTBA, YTEHHE rpaduKoB QyHKIHUN
5.1.3 [Tpumeps! rpaduueckux 3aBUCUMOCTEH, OTpaskaromux
peabHbIE MPOIECCHI
5.1.4 @yHKIMS, ONUCHIBAOIIAS MTPAMYIO

MPOMOPIIMOHATILHYIO 3aBUCUMOCTD, € rpauk




5.15 Jluneiinas pynkuus, e€ rpaduk, reoMeTpudecKui
CMBICJI KOO DHUITMESHTOB
5.1.6 @DyHKIHS, ONMUCHIBAIOMIAsT 00PATHO MPOMOPLIHOHATBHYIO 3aBUCUMOCTh, €€
rpaduk.
I'unep6osa
5.1.7 KBagparnunas ¢pynkuus, e€ rpaduk. [Tlapadona.
KoopanHatel BepmnHbl napabobl, 0Cb CHMMETPHH
5.18 I'paduk pysknun Y X
519 I'padux dysxrmm Y U 3x
5.1.10 I'papux X
GbyHKIIH y U
5.1.11 Hcnonp3oBanue rpadukoB GyHKINN IS pEeLICHUs
YPaBHEHHM U CUCTEM
6 KoopanHaTel Ha NPsIMOii M IVIOCKOCTH
6.1 Koopounamuas npamas
6.1.1 N300paxeHne ynces TOUKaMi KOOPAUHATHON MpsMOH
6.1.2 ['eoMeTprveCcKU CMBICT MOJTYJIS
6.1.3 YucioBble MPOMEXYTKU: HHTEPBAJI, OTPE30K, JIy4
6.2 Jlexapmoewt KoopOuHamvl Ha NIOCKOCMU
6.2.1 JlexkapToBbl KOOPJUHATHI Ha MJIOCKOCTH, KOOPAUHATEI
TOYKHU
6.2.2 KoopauHaThl cepeuHbl OTpe3Ka
6.2.3 dopmya pacCTOSHUSA MEXAY JBYMS TOUYKaMU
IJIOCKOCTHU
6.2.4 VYpaBHEeHUE NPAMOMA, yri10Boi KOA3((HUIIMEHT MPSIMOH,
yCIIOBHE MAPAIIIEIBHOCTH MPSIMBIX
6.2.5 YpaBHEHUE OKPYKHOCTH
6.2.6 I'padmueckas mHTEpIIpEeTaLINs YPAaBHEHHH C IBYMSI
NIEPEMEHHBIMU U HX CHCTEM
6.2.7 I'padmueckas mHTEpIpETALISI HEPABEHCTB C IBYMS
NIEPEMEHHBIMU U UX CHCTEM
KOJINDPUKATOP
Kon Koxa xonTpompyemoro O6o3HayeHHe 32JaHNS B IpoBepsiemMble 3J1eMeHTBI
pa3aea JJleMeHTa padote coep:KaHust
1 1.1,2.1,2.2,2.3,4.1, 4.2, Al, A2, A3 5.1.1, 5.1.2,5.1.7
43,44,74,7.6
2 11,22,23 A4, A5 2.3.4
3 11,21 A7 5.1.7
4 11,22 A6 1.35
5 11,21,22,23,3.1 A8, BI1, B2 2.3.3,313,3.14,3.15
6 11,14,31,3.2,33 A9, B3 3.2.1,3.2.2,3.2.3,3.25
7 1.1,13,21,31,34 A10, B4 3.1.7,3.1.8,3.3
8 11,12,21,34,7.3 All 421,422
9 11,12,21,34,7.3 Al2 423,424
10 11,1.2,13,2.1,34,6.2, Al3 8.2.1,8.2.2
6.3,64,65,73,77,7.8

5. Bpewms Beinmonnenus padbotsl 40 MUHYT.

6. CucreMa OLIeHMBaHUSI BBINOJHEHUS OTIENbHBIX 33JJaHUil U pabOThI B LIETOM.
biiok A BbIABISET 3HaHUS OOy4arIMXcs 0a3oBoro ypoBHs, 0ok b

MOBBIIIEHHOTO.




3a BepHOE BBITIOIHEHUE 3aaHus O0j0ka A u B oOyuarommiics moiaydaer 1 6a.
3a HEBepHBIM OTBET WM €ro orcyrcrBue - 0 OamoB. MakcumanabHOE KOJIWYECTBO
0aI0B, KOTOPOE MOXKET HaOpaTh 00yJaAIOIMIUKCS, BEPHO BBHIMOTHUBINNN 3adaHus, — 17
0asuIoB.
Ilkana ouenusanusn pabomul

Kpurepuii
«5» - Oomee 14 GamnoB
«4» - 10 — 13 dayuioB
«3» - 6 —9 0ayuioB
«2» - MeHee 5 0amoB

7. OTBeTHI HA 3aJ1aHUA.

Bapmuanr 1. Bapuanr 2.
Yacrs A Yacrs A
1. A-3 b-1 1.A-2 b-3
2. 2 2.1
3. T 3.T
4. b 4.T
5. T 5.B
6. A 6.1
7. b 7.B
8. T 8.T
9. T 9.b
10. b 10. b
11.T 11. A
12.B 12.T
13.B 13.B
Yacrs B Yacrs B
1 1
1. =2;2 1.—3;3;—5;5
2. 2—=T;24+V7 2.3(1-v2); 3(1++v2)
3. (—3;2] 3. (—2; 3]
4. (4;7) (7;4) 4.(3;8) (8;3)

8. lomomHuTENbHBIC MaTEpPHABI M1 000PYIOBaHKUE HE TpeOyeTcs.
9. TekcT KOHTPOJIBHBIX U3MEPUTEIILHBIX MaTepUajioB (2 BapraHTa).



IIpome:kyTouHas aTTecTanus no aaredpe, 9 kiaace
| Bapuanr
Yacrts A

Al. Ha pucynke n3o06paxén rpapuk Gpynkmun y = ax? + bx + ¢ .

YcTaHOBHTE COOTBETCTBUE MCKAY YTBCPKACHUAMU U IPOMCIKYTKaMH, HA

KOTOPBIX OTH YTBEPIKJICHUS BBIMOJIHIIOTCS. BrinmmTe B IpuBeIEHHYIO B
oTBeTe TaONHITy O KaX10i OYKBOW COOTBETCTBYIOIIYIO U PY.

YTBEPXJIEHUA ITPOMEXYTKU
A) QpyHKIHUS BO3pacTaeT Ha MPOMEKYTKE 1. [1;2]
b) GyHKus yObIBaeT Ha MPOMEKYTKE 2. [0; 2]
3.[-1;0]
4. [-2; 3]

A2. HaitnuTte o6macTs onpenencans GpyHKINH, 3a1aHHON hopmynoit ¥ (x) = Vx

1) (—o0; + ) 2)[0; +o0)  3)(0; + ) 4)(1; + )
A3. Haiitu nynmu pynkmuu y = (x — 2)x
A.S b.2 B.-2;0 r.o;2

A4. Haiinure KopHM KBajpaTHOro Tpexunesa 2x2 + 3x — 5
A -1,25 Bb.1,-25 B.1;25 T.-1;-25

AS. PaznoxuTe KBagpaTHBIA TpexuieH 2x2 + 5x — 3 Ha MHOXKUTENH
A(x-3)@2x-1)  B.2(x-3)(x+3)
B.(x+3)(x—3) TI.(x+3)2x-1)

3—12
A6. Haiinute 3HaueHNE BBIPAKCHUS

A~ B9 B -9 TI.—=
9 9

3—8 . 3—2

A7. Haiinute KOOpIMHATHI BEPIIMHBI Mapabosibl, 3aJaHHON (GOpMYJI0ii
y=-x2-2x-5
A. (2;—-13) b.(-1;-4) B.(-1;-2) T.(-2;0)

A8. Penmute ypasHenue y3 — 5y = 0

A. 0; V5 B.—V5:v5 B.0 T.—5;0;V5

A9. Pemnte HepaBeHcTBo 4x% —3x — 1< 0

A. (—oo; —i) U (1; +0) b. [—i; 1] B. (—00; —i) I. (——; 1)
x2+y=14

y—x=2
A. (6:;8) Bb.(3;5) u(—4;-2) B.(-4;-2) T.(3;5)

A10. Pemure cucteMy ypaBHEHUM {

Al1. Haiimute paznocts apudmerudeckoit mporpeccut (Yn), B KOTOPOit
y1=20,y15= —1.
A. 14 B> B.15 r.—15

A12. Halinute BOCbMO# 4JieH reoMeTpudeckoi nmporpeccun —2;4; 8; ...
A. —128 b. 128 B. 256 I'. —256

A13. KakoBa BepOATHOCTb, UTO IPU OpOCaHNUU UTPAJIbHOIO KyOHMKa BbINAIET
oonee 4 0ukoB?

AL B.2 B. r.
6 3

[SSR
N | =

Yacrs B.
B1. Pemmre 6ukBagpatHoe ypapHenue x* — 2x2 — 8 = 0
x—4

X
B2. Pemmte ypaBHeHHE — — —— =
x+3 3—-x

2-x
B3. Pemmte HEepaBeHCTBO T = 0
X

B4. Cymma nByx uncen paBHa 11, a mpoussenenue pasuo 28. Haiiqure atu
YHUCIIa.



IIpome:xyTouHasi aTTecTanus no ajaredpe, 9 kiace
Il BapuanTt
Yacrts A

Al. Ha pucynke n3o06paxén rpaguk pynkmuu y = ax? + bx + ¢ .

YcTaHOBHTE COOTBETCTBUE MCKAY YTBCPKACHUAMU U IPOMCIKYTKaMH, HA

KOTOPBIX 3TU YTBEPKJICHUS BBHIMOIHIIOTCS. BrinmmTe B IpUBEIEHHYIO B
oTBeTe TaONHITy O KaX10i OYKBOW COOTBETCTBYIOIIYIO U PY.

YTBEPXJIEHUA [TPOMEXYTKU
A) QpyHKIHUS BO3pacTaeT Ha MPOMEKYTKE 1. [0;3]
b) GyHKus yObIBaeT Ha MPOMEKYTKE 2. [-1;1]

3. [2; 4]

4. [1; 4]

o . . 42
A2. Haiiiute 06sacth onpenenenus GyHKIUH, 3a0aHHoi Gopmyioit y(x) = ~

1) (=0; 0) U (0;+ )

A0

/

\

b.2

2)[0; +0)  3)(0; + ) 4)(1; + )
A3. Haiitu vyim pyakumn y = (2 — x)x

B.-2;0 r.o;2

Ad4. Halinute KOpHU KBaJApaTHOTO TpEXUJIeHA 0,1x% 4+ 0,4
b.20; -20

B. —2;2
C.

B.2

I'. kopHeil HeT

AS. PaznoxuTe KBaJpaTHBIA TpexuieH x2 + 2x — 3 Ha MHOXHTENH

A(x+1)(x—3)
B.(x—1(x+3)

B.2(x—1)(x —3)
I.(x+1D(x+3)

A6. Haiinute 3HaY€HUE BBIPAKECHUS

A —1
5

b.5

B. -5

r.i
5

5—4— . 5—9
5—12

A7. Haiinute KOOpIMHATHI BEPIIMHBI Mapabosibl, 3aJaHHON (GOpMYJI0ii
y=—x>+6x+6

A. (3;—-15) B.(-3;-3) B.(3;15) TI.(-3;3)

A8. Penmute ypasHenue y3 — 9y = 0

A 0; 3 .0 B.—-3;3 TI.-3;0;3

A9. Pemnte HepaBeHCTBO X2 — 2x — 63 < 0

A. (—o0; —=7) U (9; +0) 5.(=7;9) B. (—o0;—9) U (7; +)
r.(—9;7)

x2+y=14
y—2x=-1
A. (3;5) b.(3;5) u(-5-11) B.(-3;5u(5;—-11) TI.(5-11)

A10. Pemnre cucremy ypaBHEHHU {

Al1. Haiimure pa3Hocth apudmerndeckoit mporpeccut (Yn), B KOTOPOit
y1=—=50,y9=4
A. 6,75 b.— B.5,75 r.8

A12. Haiiiute mecToi 4ieH reoMeTpudecKkoi nporpeccun —3; 6; —12; ...
A. —96 b. 48 B.32 I'. 96

A13. KakoBa BeposiTHOCTh, YTO MPU OPOCAHWUU UTPATHHOT0 KyOHUKa BBIMAACT
MeHee 3 0YKOB?

AL B.2 B. I
6 3

[SSHETY
N | =

Yacto B.

B1. Pemmte 6I/IKBaI[paTH06 ypaBHenue 2x* — 19x2+9 =0

B2. Pemute ypaBHeHue —— + i—: =1

3—x
B3. PemmTe HepaBEeHCTBO Tox =0

B4. Cymma nByx uucen paBHa 11, a npoussenenue pasao 24. Haiinure 3t
qyCla.



