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Paspnen 1. IlosicHUTe/IBHAA 3aNIMCKA
Crartyc 10KymMeHTa
Pa6ouas nporpamma 1o yuebHomMy npeamery «Anredpa» ans 7-9 kiacca
cocTaBjeHa Ha ocHoBe [IpuMepHOi mporpaMMbl OCHOBHOT'O 00IIIEro 00pa3oBaHuUs 1O
MaTeMaTHKe ¢ yuetoM PDenepanbHOro rocyJapcTBEHHOI0 00pa3oBaTeIbHOIO CTaHapTa
OCHOBHOTI'0 00111ero 00pa3oBaHus € UCIOJIB30BaHUEM aBTOPCKOM nmporpammsel A.I'. Mep3iik,
B.b. ITononckwii, M.C. Sxup, E.B. Byiiko (Maremaruka: paboune mporpammsl: 5—11 kmaccel/
A.T'. Mep3nsk, B.b. Ilononckuii, M.C. fxup, E.B. Byuiko. — M.: Benrana-I'pag, 2017t.).

JlanHas nporpamma OpUeHTHpOBaHa Ha y4eOHO-METOANYECKUI KOMIUIEKT: «Aunreodpa.
7 xnacc», «Anredbpa. 8 kiacc», «Anredpa. 9 kmacc»  aBtopoB A.I'. Mepsmsika, B.b.
[Tononckoro, M.C. Axupa.

CornacHo ¢enepanbHoMy 0Oa3MCHOMY ydeOHOMY TJIaHy Ui 0Opa30BaTeIbHBIX
yupexaenuii Poccuiickoit denepaniuy Ha W3yYEHHE MAaTEMATHKU HAa CTYIEHH OCHOBHOTO
obmrero obOpa3zoBanus B 7-9 Kilaccax OTBOJTUTCS I10 5 4 B HEICIIO.

VYuebnas Harpys3ka 34 nenenu. Ha mpemopaBanme kypca «Anrebpa» B 7 - 9 kiaccax
OTBOJIMTCS 110 3 Waca B Hexaelro, Bcero 303 waca. B Tom umncne: B 7 kimacce — 102 gaca, B 8
kiacce — 102 yaca u B 9 kinacce — 99 yacos.

IInanupyemble pe3yabTaThl OCBOECHHS Y4e€OHOI0 NpeaMeTa

N3ydyenne anrebper B 7 - 9 Kkiaccax MO JaHHOM MporpaMMme CIocoOCTBYeT
(OPMUPOBAHUIO Yy yUYANIUXCS JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX Pe3yJIbTaTOB
o0y4yeHUsi,  COOTBETCTBYIOIIMX  TpeboBaHusiM  DenepansbHOrO  TOCYIapCTBEHHOTO
00pa30BaTEIBLHOrO CTaHAapTa OCHOBHOTO OOIIEro 00pa30BaHMUs.

JIMYHOCTHBIE PE3YJbTATHI:

1) BocnuTaHME POCCHMCKONW TIpakJaHCKOM WIAEHTUYHOCTU: NATPUOTU3MA, YBAXKEHUS K
OteuecTBy, OCO3HAHUE BKJIa/la OTEUECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOM HAYKH;

2) OTBETCTBEHHOE OTHOIICHHE K YYEHHIO, TOTOBHOCTb M CIHOCOOHOCTH OOYyYaIOIIUXCS K
CaMOPAa3BUTHUIO U caMOOOpa30BaHUIO HA OCHOBE MOTHBAIIMH K 00YUYEHHUIO U TIO3HAHUIO;

3) oco3HaHHBIM BBIOOP U TOCTPOCHUE JajbHEHINEH WHAMBUIYATbHOH TpPaeKTOPUU
oOpa3oBaHusi Ha 0a3e OpPHUCHTHUPOBKHM B Mupe mnpodeccuidi u NpodhecCHOHATBHBIX
MPENNOYTEHUH ¢ Y4ETOM YCTOMYHMBBIX TO3HABATEIBHBIX HHTEPECOB, a TAKKE

Ha OCHOBE (hOPMHPOBAHUS YBAXKUTEIHLHOTO OTHOILIEHUS K TPYIY, PA3BUTHE ONBITA YYaCTHS B
COLIMAJIBHO 3HAYUMOM TPYIE;

4) yMeHHE KOHTPOJUPOBATh IMPOIECC W pe3yjabTaT YYeOHOH W MaTEeMaTHYECKOU
JIeSITeIbHOCTH;

5) KpUTHUYHOCTh MBIIUICHUS, WHUIMATHUBA, HaXOAYMBOCTb, AKTHUBHOCTh MPU PEIICHUHU
MaTeMaTHYECKUX 3aa4.

MertanpeamMeTHble pe3yJbTarhbl:

1) yMeHue caMOCTOATENBHO OMPEALISAThH eI CBOET0 00YyUeHUs, CTaBUTh U (OPMYIUPOBATH
Juisi cebst HOBBIE 3a/auu B yu€0e, pa3BUBaTh MOTHBBI U UHTEPECHl CBOECH IO3HABATENHHOU
JeATEIIbHOCTH;

2) yMEHHE COOTHOCUTh CBOM JCHCTBUSA C IUIAHUPYEMBIMU pe3yJbTaTaMHU, OCYIIECTBISATH
KOHTPOJIb CBOEH JEATEeTLHOCTH B MPOIIECCE JOCTHIKECHUS PE3YNIbTaTa, OMPEAesaTh CIOCOObBI




JeMCTBUIA B paMKax MPEAJIOKEHHBIX YCIOBUI U TpeOOBaHUl, KOPPEKTUPOBATH CBOU J1€HCTBUS
B COOTBETCTBUU C U3MEHSIOIIEHCS CUTYaLUEH;

3) yMeHHe OmpeaensTb MOHSATUS, CO3[aBaTh OOOOIIEHUS, YCTaHABJIMBATh AHAJIOTHH,
KJlacCUUIPOBaTh,  CAMOCTOSATENIbHO  BbIOMpAaTb  OCHOBAHMS W KPUTEPUH  JUIA
KJIacCH (PUKAIINH;

4) yMmeHue YCTaHaBIMBaThb IPUYUHHO-CJIECICTBEHHbIE CBSA3U, CTPOUTH JIOTMYECKOE
paccyxJeHue, ymo3akioueHue (MHAYKTHUBHOE, NEAyKTUBHOE M 110 aHAJOrMU) M JeJaTh
BBIBOJIBL;

5) pa3BUTHE  KOMIIETEHTHOCTH B  OOJAacTM  MCIOJb30BaHUS  HMH(OPMaLMOHHO-
KOMMYHUKAI[UOHHBIX TEXHOJIOTHH;

6) mnepBoHayaJdbHbIE NPEJICTAaBICHUS 00 HAEIX M O METoJaX MaTeMaTUKU Kak 00
YHHUBEPCAJIbHOM SI3bIKE HAYKH U TEXHUKH, O CPEACTBE MOJIEIUPOBAHUS SIBJIEHUN U MPOLIECCOB;
7) yMeHue BUIETh MaTEMaTHUECKYIO 3a/1auy B KOHTEKCTE MPOOJIEMHONW CUTYallUd B JIPYTUX
JTUCLUUILIMHAX, B OKPY’KaloIel )KU3HH;

8) yMeHue HaXOqUTh B PA3IUYHBIX HCTOUYHUKAX MH(POPMAIHNIO, HEOOXOIUMYIO JJIs pelieHus
MaTeMaTUYeCKUX 3aJlad, M MPEACTaBIATh €€ B MOHATHOM (opMme, NPUHUMATh pElleHHE B
YCIIOBUSIX HEMOJHOW MJIIM U30bITOYHON, TOYHON MJIM BEPOSTHOCTHON MH(pOpMaLINY;

9) ymeHue moHUMaTh W HCIOJIH30BATh MATEMATUYECKHUE CPEACTBA HArSIAHOCTH (Tpadukwu,
TaOJIUIIBI, CXEMBI U AP.) JJIs1 WITOCTPALUU, HHTEPIIPETALIUH, apT'yMEHTALIUH;

10) ymeHue BBIIBUTaTh THUIIOTE3bl MPHU PEIICHUH 3aadyH, MOHUMAaThb HEOOXOAMMOCTh HX
IPOBEPKH;

11) moHMMaHHWE CYHIHOCTH alTOPUTMUYECKUX TMPEIINUCAHUA M yMEHHUE JelCTBOBATH B
COOTBETCTBHUHU C IPEJIO0KEHHBIM AT OPUTMOM.

IIpenMeTHBIE Pe3YIbTATHI:

1) oco3naHue 3HAYCHUS MaTEMATHKH IS [TOBCEIHEBHOM JKU3HH YEJIOBEKa;

2) mpeAcTaBIeHUE O MaTeMaTHYECKON HayKe Kak chepe MaTeMaTHUECKOW JeaTelIbHOCTH, 00
JTanax €€ pa3BUTHUsA, O €€ 3HAUMMOCTH JIJIsl pa3BUTHS LIMBUIIN3ALIUN;

3) pasBuTHE yMeHUU paboTaTh ¢ y4eOHBIM MaTEMaTHYECKUM TEKCTOM (aHaJU3UPOBATH,
U3BJIEKaTh HEOOXOAUMYIO HH(OPMALIKIO), TOYHO U TPAMOTHO BBIPa’KaTh CBOM MBICIIU

C MpUMEHEHNEM MaTeMaTHYeCKOW TEPMUHOJIOTHU U CUMBOJIMKH, TPOBOAUTH KJIACCH(PUKALINH,
JIoTHYecKrue 000CHOBAHUS;

4) Bnagenne 0a30BBIM MOHSATHIHBIM alllapaToM 110 OCHOBHBIM pasjiefiaM COACpKaHHS;

5) cucremaTHuecKHe 3HaHUS O PYHKIMIX U UX CBOMCTBAX;

6) MpaKTUYECKHU 3HAYMMblE MaTEMaTHUECKUE YMEHHUS U HABBIKU, UX MPUMEHEHUE K PELICHUIO
MaTeMaTUYECKUX U HeMaTeMaTUYeCKUX 3a/1a4, IPEeANoarainee yMeHus :

* BBIMIOJIHATH BBIYUCIICHUS C 1€ CTBUTEIbHBIMU UM CIIAMH;

* pelaTh ypaBHEHUs, HEPABEHCTBA, CHCTEMbI YPaBHEHHUM 1 HEPABEHCTB;

* pemaTh TEKCTOBBIE 3a7aud apu(pMETHUECKHM CIHOCOOOM, C MOMOIIBIO COCTAaBJIEHUS U
pELICHNs] YPaBHEHMM, CHCTEM YPaBHEHUN U HEPABEHCTB;

* UCIONBb30BaTh ANreOpanvdecKuil S3bIK IS OMMCAHUS MPEIMETOB OKPYXKAIOMIEr0 MHUpPa U
CO3JIaHUs COOTBETCTBYIOIIMX MaTeMaTHUECKIX MOJIETIeH;

* TPOBOAWUTH TPAKTUYECKUE pPACUETHI: BBIUMCICHHS C MPOLEHTAMH, BBIYHCICHHUS C
YHUCJIOBBIMU TOCIIEI0BATEIbHOCTIMH, BBIYMCIEHUS CTATUCTUYECKUX XapaKTEPUCTHUK,
BBINIOJIHEHHUE TPUOIIMKEHHBIX BBIYUCICHUN;

* BBIIIOJIHATD TOXAECTBEHHbIE IPe00pa30BaHusl palliOHAIbHBIX BBIPAKEHHUH;

* BBIIIOJIHATH ONE€pally HaJl MHOXKECTBAMH;

* MccienoBaTh QYHKIIMH U CTPOUTH UX TpaduKu;

* YUTAaTh U HUCHOJB30BATH WH(OPMAIMIO, PEICTABICHHYIO B BHJE TaOJIHIIbI, JHArPaMMBbI
(cronbuaroiif UM KpyroBom);

* pemaTh MpocTenIIme KOMOMHATOPHBIE 3a/1a4H.



Pasznen 2. Conep:kanue yueOHOro npeamera

Auredpa
(303q9)

Anredpanveckue BbIpaKeHUs!

Bripakenue ¢ nepeMeHHbIMU. 3HaU€HUE BEIPAXKEHUS C EPEMEHHBIMU. JlomyCcTUMBIE
3HaueHus rnepeMeHHbIX. ToxaectBo. ToxaecTBeHHbIE TPeoOpa3oBaHUs alredpanyecKux
BBIPAKEHUHN. [l0Ka3aTeIbCTBO TOKIECTB.

CrerneHb ¢ HaTypaJIbHBIMU NTOKa3aTessIMU U €€ cBolicTBa. OHOowIeHbl. OIHOWIEH
cTa”aapTHoro Buja. CreneHp ogHowIeHa. MHOrousaeHsl. MHOTOYJIEH CTaHIapTHOTO BUA.
Crenenp MHOrouseHa. CiaoKeHue, BHIMUTAHUE U YMHOXX €HUE MHOT04JIeHOB. DOpMyJIb
COKpaIEHHOI0 YMHOKEHUS: KBAJpaT CYMMBbI U KBaJIpaT Pa3HOCTU JIBYX BBIPAXKECHUH.
Paznoxenne MHOrO4JIeHa HA MHOXKHUTENU. BeiHeceHre 00111ero MHOKHUTENS 32 CKOOKHU. MeTon
rpynnupoBku. PasHOCTh KBagpaToB ABYX BhIpaxkeHU. CymMMa U pa3HOCTh KyOOB JBYX
BbIpaskeHu. KBanpaTubiii Tpéxusien. Kopenb kBagpaTHoro tpéxusiena. CBoiicTBa
KBaJpaTHOTO TpExuiieHa. Pa3znoxenne KBaApaTHOro TpEXUJIEHa Ha MHOXUTENH.
PanmonanbHabie Boipaskenus. Llenbie Boipakenus. JpoOHbie BeipaxkeHus. PaninonansHas
npo6b. OCHOBHOE CBOWMCTBO palmOHaIbHOU ApoOu. CliokeHne, BRIMUTaHUE, YMHOKEHUE U
JiefieHN e palMoHaIbHBIX Jpobeii. Bo3BeneHue pannoHaibHOM 1poOU B CTENEHb.
ToxxnecTBeHHbBIE TPeOOpa30BaHUs PAIlMOHAIBHBIX BhIpaxeHUui. CTENeHb ¢ MeTbIMI
I0Ka3aTesIMU U €€ CBOMCTBA.

KBanpatnbie kopHU. ApudMeTHUIecKrii KBaJpaTHBIA KOPEHb U €ro CBOICTBA.
ToxnecTBeHHbIE TPE0OPa30BAHUS BEIPAKEHHH, COIEpPIKAIINX KBAAPATHBIE KOPHHU.

YpaBHeHust

VYpaBHeHue ¢ ogHoi nepeMeHHoil. Kopenb ypaBHeHus. PaBHocmiibHbIE ypaBHeHUs. CBolicTBa
YPaBHEHHI C OJHOM IEPEMEHHOM. Y PABHEHUE KaK MAaTEMaTH4ECKasi MOJIEIIb PEAIbHOU
cutyauuu. Jluneitnoe ypasHenue. KBagpatnoe ypasaenue. @opmyiia KOpHEN KBaApaTHOr O
ypaBHeHus. Teopusa Buera. PanmonanbHble ypaBHeHUs. PeleHne pauoHaabHbIX YpaBHEHUH,
CBOJSIIMXCSA K TMHEHHBIM MJIM K KBaJIpaTHBIM YpaBHEHMsIM. PellieHne TeKCTOBBIX 3a7a4 ¢
IIOMOILBIO PallMOHAIbHBIX YPABHEHUH.

VYpaBHeHuUE ¢ 1ByMs iepeMeHHbIMU. ['paduk ypaBHEHUS ¢ IByMs IepeMeHHbIMU. JInHeliHOe
yYpaBHEHUE C IBYMS IEPEMEHHBIMU U €r0 rpapuk.

Cucrembl ypaBHEHUH C ByMs IEpeMEHHBIMU. [ 'paduueckuii METOJ peleH s CHCTEMBbI
yYPaBHEHHI1 C IByMs IEPEMEHHBIMU. PelieHne cucTeM ypaBHEHHMI METOOM IIOJCTAHOBKY U
cioxxeHus. Cucrema IByX ypaBHEHUH C IByMsl IEPEMEHHBIMU KaK MOZEJb PEaJIbHOM
CUTYyaluH.

HepaBeHncTBa

UucrioBble HEpaBEHCTBA U UX cBoWcTBa. C0XKEHUE U YMHOKEHU E UM CIOBBIX HEPABEHCTB.
OuenuBanue 3HaueHMs BbIpaxkeHus. HepaBeHcTBO ¢ 0/1HOM epeMeHHON. PaBHOCHIIBHBIE
HepaBeHCTBA. YuCa0BbIe NPOMEXKYTKHU. JIMHEWHBIE U KBAIPATHBIE HEPABEHCTBA C OJHOMN
nepeMeHHoi. CHCTEMbI HEPABEHCTB € OJTHOW MEPEMEHHOM.



YucaoBble MHOKECTBA

MuoxecTBo U ero anemMeHThl. CriocoOsI 3a1aHust MHOXKeCTB. PaBHbie MHOXecTBa. [TycToe
MHOxecTBO. [TogmMHO)kecTBO. Onepannu HaJ MHOKecTBamu. VmocTpanust COOTHOILEHUI
MEXA1y MHOXKECTBAMHU € MTOMOILBIO UarpamMm Diisiepa. MHOXeCTBa HaTypaJIbHbBIX, LIEJIbIX,

™
palMoHAIBHBIX YK cell. PalmonanbHOe YUCII0 Kak ApoOh BUIa —, e MEZ,NEN, 1 Kak

OCCKOHEUHas IepuoandecKas AecaTuaHas apoob. [IpencraBienue 00 HppanKoHaILHOM
yucie. MHOXeCTBO JIeHCTBUTENLHBIX Uncen. [IpefcraBienune qeiCTBUTENLHOTO YUCa B BUJIE
OECKOHEUHOI HerepruoIndeckoi Aec TUYHON qpoou. CpaBHEHUE J1eH CTBUTEIBHBIX YHCEIL.
Ces3p Mexxy MHOXKecTBamu N, Z, Q, R.

DOyHKIAA
Yucaosbie GyHKIUHA

@DyHKIMOHAJIbHBIE 3aBUCUMOCTU MEXy BelnduHaMu. [lonatue yHkiun. OyHKIUSA KakK
MaTeMaTH4yecKasi MOJleslb pealbHoro npouecca. O0gacTs onpeneneHus U 00JacTb 3HaUEHUS
¢ynkuuu. CrnocoOsl 3ananus pynkuuu. ['padux pynkuuu. Ilocrpoenue rpagukoB GpyHKIMM
¢ momolteio npeodpazosanuii puryp. Hymu ¢pynxmun. [IpomexyTku 3HAKOIOCTOSIHCTBA
¢yukuuu. [IpoMexyTku Bo3pacTaHus U yObIBaHUS (QYHKIIHH.

Jluneiinas ¢byHKIUMsA, 00paTHAs MPONOPLUOHAIBHOCTD, KBaJpaTHUHas GyHKIUA, QyHKIMA

¥ = Vx, ux cBolcTBa ¥ rpaduKy.
YucioBbIe MOCTeI0BATETLHOCTH

[TonsiTre yncnoBoi nocieaoBaTeabHOCTU. KOHEUHbIe 1 0€CKOHEUYHBIE MOCIEA0BATEIbHOCTH.
ApudmeTrnueckas 1 reomerpudeckas nporpeccun. CBOHCTBA YJIEHOB apUPMETUYESCKON U
reoMeTpudecKkoii mporpeccuit. @opMybl 001Iero YjaeHa apugMeTHIeCKOW U TEOMETPUYECKOM
nporpeccuii. opmMysbl CyMMBI N MIEPBBIX WICHOB aprU(PMETHIECKON U T€OMETPHYIECKOM
nporpeccuii. Cymma GeckoHeuHO#t mporpeccuy, y kotopoii |q|<1. IIpencrapnenne
OCCKOHEUHOU MEePUOUIECKON TECITUIHON APOOH B BHUIe OOBIKHOBEHHOMU JIPOOH.

DJIeMeHThI MPUKJIATHOH MaTeMaTHKH

Marematudeckoe monenupoBanue. [Iponentaeie pacuérel. @opMyiia CI0KHBIX IPOLIEHTOB.
[TpubnmxEnHble BoIYMCICHU. AOCOIIOTHAS U OTHOCUTENbHASI HOrpelTHOCTH. OCHOBHBIE
npaBuiIa KOMOMHaTOpuKHU. YacToTa M BEpOATHOCTH ciaydaiiHoro coositus. Kinaccuueckoe
omnpenenaeHue BepoaTHOCTH. HadaipHble cBeeHus o ctatuctuke. lIpencraBieHue JaHHbIX B
BH/JI€ TaOJINLI, KPYT'OBBIX U CTOJIOUATHIX UarpaMm, rpagukoB. CTaTUCTUYECKUE
XApaKTEPUCTUKN COBOKYITHOCTH JaHHBIX: CPEAHEE 3HAUEHUE, MOJIa, pa3Max, MEINaHa
BBIOOPKH.

AJire0pa B HCTOPHUYECKOM Pa3BUTUH

3apokaeHue anredpbl, KHUra 0 BOCCTAHOBJIEHUH U ITPOTUBONOCTaBiIeHUH Myxammena ajb -
Xopesmu. Mcropus popmupoBaHus MaTeMaTnyeckoro si3bika. Kak 3apoauiace unes
koopauHat. OTKpBITHE UPPaLlMOHATBHOCTH. M3 HcTOpHN BO3HUKHOBEHUS (OPMYJT 1JIst
petieHust ypaBHeHu# 3-it u 4-ii creneneil. Mcropus pa3Butus mousatus pynkiuu. Kakx
3apoauiack Teopus BepositHocTel. Uncma @ubonauuu. 3anana JI. [Tuzanckoro (PuboHayun)
0 KpOJIMKaXx.

JI.®. Maruuukuii. I1.JI. YeGbimes. H.W. Jlo6aueBckuii. B.fl. bynskxosckuii. A.H.
Kommoropos. ®@. Buer. [1.depma. P. [lekapr. H. Tapranes. JI. Kapnano. H. AGens. b.
[Tackans. JI. [Iuzanckuii. K. INaycc.



7 kaacc
1. JIuneiiHoe ypaBHeHHe C 01HOI nepeMeHHO¥ (154)
Benenue B anredpy. JluneitHoe ypaBHeHuE ¢ 01HOM nepeMeHHOM. Pemienue 3anau ¢
MTOMOIIBIO YPAaBHEHUM.

Pacno3znasams uncnoBsle BBIpa)KEHUS U BBIPAXKEHUS C IEPEMEHHBIMMU, JINHEHHbBIE
ypaBHeHUs. [IpUBOAUTE TpUMEPBI BBIPAKECHU C IEPEMEHHBIMU, JIMHEHHBIX YPAaBHEHUM.
CocCTaBiATh BBIPaXXEHUE C MEPEMEHHBIMHU 110 YCJIOBHUIO 3a/1a4i. BBINOIHATE TpeoOpa3oBaHus
BBIPAXEHUI: IPUBOJUTH MOJOOHBIE CIaraeMble, pacKpbiBaTh CKOOKH. HaxonuTe 3HaueHne
BBIPAXXEHUS C IEPEMEHHBIMHU MPH 33JaHHBIX 3HAUEHUAX MepeMeHHbIX. KnaccuduuuponaTsb
anreOpanveckue BbipaxeHus. ONUCHIBATH LIeJIbIe BHIPAKEHHUS.

Dopmyauposams ONPEACICHUE TUHENHOTO YpaBHEHUS. PeliaTh TMHENHOE YpaBHEHUE B
obmieM Buje. IHTepnpeTupoBaTh ypaBHEHNE KaK MaTEMaTHUECKYIO MOJIENb pPeaslbHON
cutryanuu. OnuceIBaTh CXEMY PEIIEHUsI TEKCTOBOM 3a7aui, IPUMEHATh €€ JJIsl pelieHus
3a/ad.

2. leablie Boipa:kenus (52 4)

ToxaecTBeHHO paBHbIE BblpaxkeHUsl. ToxaecTBa. CTeneHb ¢ HaTypalbHbIM
nokasareneM. CBOICTBA CTENEHU ¢ HAaTypabHbIM IToKa3areneM. O1HOWIeHbl. MHOT OWIEHBI.
CiioxeHue v BBIMUTAaHUE MHOTOYJIEHOB. Y MHOKEHUE OJHOYJIEHA HA MHOTOUJIEH. Y MHOXKEHHE
MHOT'O4YJIeHa Ha MHOro4wIeH. Pa3ioxkeHne MHOrOWwIeHOB Ha MHOXKUTENU. BriHeceHune ob1ero
MHOXKHTEIS 32 CKOOKH. [Ipon3BeieHre pa3HOCTH U CYy MMBI ABYX BhIpakeHU . Pa3HOCTH
KBaJIpaToB JBYX BbIpaxkeHui. KBagpaT cyMMBI U KBaJpaT pa3HOCTU JIBYX BBIPAYKEHUIA.
[IpeobpazoBanue MHOTOUYICHA B KBaIpaT CyMMBI MJIM Pa3HOCTH JBYX BhIpakeHHi. Cymma u
pa3HOCTh KyOOB IBYX BbIpakeHUM. [I[puMeHeHne pa3IudHbIX CITIOCOOOB PA3I0KEHUS
MHOT'O4JIEHA Ha MHOKUTEH.

Dopmynruposamsw.

onpedeneHus; TOXASCTBEHHO PaBHBIX BBIPAKEHUN, TOXKIECTBA, CTEIIEHU C HATYyPAJIbHbBIM
MoKa3aTelieM, OTHOYWICHA, CTAHIAPTHOTO BU/Ia OHOWICHA, KO3 HIIMeHTa OTHOUYTICHA,
CTEIEHHU OJHOYJIEHA, MHOTO4JIEHA, CTEIIEHU MHOTO4JICHA;

€601icmea: CTENIEHU C HaTypaJbHBIM [10KA3aTENEM, 3HaKa CTEIECHH;

npaeuia: 10Ka3aTeabCTBA TOXKIECTB, YMHOKEHHUS OJIHOUJIEHA HA MHOT'OYJIEH, YMHOXKEHUS
MHOTOYJICHOB.

Jloxa3vieams CBOWCTBA CTENIEHU C HATYPaJIbHBIM IMOKAa3aTeNIeM. 3aliChIBaTh U IOKA3hIBATH
(hopMyJIBL: TPOU3BENCHHSI CYMMBI 1 Pa3HOCTH JIBYX BBIPAKCHUM, PA3HOCTH KBAJPATOB JBYX
BBIpaKEHUH, KBaJlpaTa CyMMBI M KBaJpaTa pa3HOCTH JBYX BBIPa)KEHHI, CyMMBI KYOOB U
pa3HOCTU KyOOB JABYX BBIPaKEHHIA.

Bouiyucnasims 3HaueHUE BhIPAXKEHUHN ¢ IepeMeHHbIMU. [IpUMEHsTh CBOMCTBA CTENEHU IS
npeo0pa3oBaHusl BbIpAKEHHU . BRIMOTHATH YMHOXKEHHE OJTHOWICHOB U BO3BEACHUE
OJTHOYJICHA B CTeTEeHb. [[pUBOIUTH OJTHOWIECH K CTAHIapTHOMY BH]y. 3alMChIBATh MHOTOUYJICH
B CTaHJApPTHOM BHJIE, OIPEEIATh CTENEHb MHOTOWIeHa. [IpeoOpa3oBrIBaTh Mpou3BeeHNE
OJTHOYJIEHA U MHOTO4JIEHA; CYMMBbI, pa3HOCTH, TPOU3BEECHUS B yX MHOTOUJICHOB B
MHOTOWIEH. BBIMOMHATE pa3i0KeHue MHOTOWIEHAa Ha MHOXHUTEIHN CIIOCOOOM BBIHECEHUS
00IIIer0 MHOKHUTEJS 32 CKOOKH, CITOCOOOM TPYIIITUPOBKH, IO (OpMYJIaM COKPAIIEHHOT O
YMHOXEHHUS U C IPUMEHEHUEM HECKOJIBKUX crtoco0oB. M cronp30BaTh yka3aHHbBIE
npeo0pa3oBaHus B MPOIECCe PEIICHHS YPaBHEHUH, J0Ka3aTeIbCTBA YTBEPIKIACHUM, PEIICHUS
TEKCTOBBIX 3a7a4.



3. ®yuknuu (124)
Casi3u Mexy BenmunHamu. @ynkuusa. CrnocoOsl 3aganust Gynkuuu. I'padux
¢byukuuu. Jluneiinas GyHkuus, ee rpaduk 1 CBOMCTBA.

Ilpusooums mpuMepbl 3aBUCUMOCTEN MEX 1y BellMuuHaMu. Pa3znuyaTte cpeau 3aBUCUMOCTEM
(bYHKIIMOHAJIbHBIE 3aBUCUMOCTH.

Onucvlieams nonsamus: 3aBUCUMON U HE3aBHCUMOH ITePEMEHHBIX, (PYHKIMH, apryMeHTa
¢byHKIMM; criocoOb! 3a1anus GyHKIHH. PopMyITUpOBATh ONpeaeneHus: 001acTu
ornpenenaeHust PyHKIUH, 001acTh 3HaYeHUH QyHKIMH, rpaduka GyHKINH, TUHEHHOM
(GyHKIMH, TPSIMON TTPOMOPIUOHATIBHOCTH.

Buiuucnams 3HaueHne QyHKIMM 10 3aaHHOMY 3HaueHHI0 aprymMeHTa. CocTaBisATh TaOIMIIbI
3HayeHu# ¢pyHkuu. Ctpouts rpaduk GpyHKuM, 3aganHoi Tabmuano. [lo rpaduky ¢pynkuuy,
SIBJIIOILEICS MOJIENBIO PEATIbHOIO MpoLiecca, ONPENesITh XapaKTEPUCTUKH 3TOrO Mpolecca.
Crpouts rpaduk JUHEHHOW GYHKIMHM W TOPAMON MPONOPLUUOHAIBLHOCTU. OMNHUCHIBATH
CBOMCTBA ATHX (PYHKIIHIA.

4. CucrteMbl JUHEIHHBIX YPaBHEHHUIi ¢ IByMsl nepeMeHHbIMHU (19 4)

VYpaBHeHuE ¢ IBYMS IlepeMEeHHbIMU. JINHENHOEe ypaBHEHHE ¢ ABYMsI IEPEMEHHBIMU U
ero rpaguk. CucteMbl ypaBHEHHH ¢ JByMs IepeMeHHbIMU. I'padudeckuil MeTon peleHus
CHCTEMBI JBYX JMHEHHBIX YPaBHEHUN C ABYMs IIEpEMEHHBIMU. PellieHne cucreM JMHEHHBIX
YPaBHEHMII METOAOM IIOJCTAHOBKHU. PelleHne cucTeM JHMHEHHBIX YpaBHEHUN METOAOM
ClIoKeHUs. PeneHne 3aa4 ¢ IOMOLIBIO CUCTEM JIMHEWHBIX yPaBHEHUM.

IIpusooumsv npumepwl: ypaBHEHUS C IBYMs II€PEMEHHBIMU; JIMHEIHOT' O YpaBHEHHUS C IBYMS
IIEPEMEHHBIMU; CUCTEMBI ABYX JIMHEHHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU; pPEaJIbHbIX
IIPOLIECCOB, 11 KOTOPBIX YPaBHEHUE C ABYMsI IEPEMEHHBIMHU WJIM CUCTEMA YPAaBHEHUH C
JBYMsI IEPEMEHHBIMHU SIBJIIIOTCS MATEMAaTUYECKUMU MOAeIsIMU. OTIpenensTh, ABIAeTCs 1
rapa 4Hcesl pelIeHuEeM JaHHOT O YPaBHEHUS C JIBYMsI IEPEMEHHBIMHU.

Dopmynuposams.

onpeodeneHus. pelIeHNs YPaBHEHUS C IByMs II€pEMEHHBIMU; YTO 3HAYUT PEUINTh YpaBHEHUE C
JBYMsI IEPEMEHHBIMU; TpayiKa ypaBHEHUS C JBYMS IIEPEMEHHBIMU; IMHEWHOTO YpPaBHEHUS C
JBYMSI IIEPEMEHHBIMU; PEIICHUs CUCTEMBI YPABHEHHUM C IBYMs I1IEPEMEHHBIMU;

C601CM6a YPAaBHEHUN C ABYMS IIE€PEMEHHBIMH.

Onucwieams: CBOICTBa rpadyKa JIMHEHHOr0 YPaBHEHUS B 3aBUCUMOCTH OT 3HaYCHHH

k03 (purrenToB, rpauueckuii METo peLIeHNs CUCTEMBI IBYX YPaBHEHUH C IBYMsI
IIEPEMEHHBIMHU, METO/] IOJCTAHOBKH U METOJI CIIOKEHHUS [JIsl PEIIEHUS CUCTEMBI IBYX
JIMHENHBIX YPaBHEHUH C IBYMsI [IEPEMEHHBIMH.

Cmpoums rpaduK JIMHEHHOr 0 ypaBHEHHUS € IByMs II€peMEHHBIMU. PemaTh cucteMsl IByX
JVHEWHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.

Pewams TexcToBbBIE 3a]a41, B KOTOPBIX CUCTEMA JBYX JIMHEHHBIX YPaBHEHUH C ABYMsI
IIEPEMEHHBIMU SIBIISIETCS MATEMAaTUYECKONH MOJIETIbIO PEAIbHOIO IIpoLecca, 1
MHTEPIPETUPOBATL PE3YJIbTAT PEIICHUS CUCTEMBI.

5. IloBTopenue (44).
[ToBTOpEHHE U cucTeMaTu3alus y4eOHOro MaTepraa 3a 7 Kiacc.

8 ki1ace

1. PanmonajibHble BbIpaxeHus (444)

Panmnonansabie 1po6u. OCHOBHOE CBOMCTBO paliMoOHAIBHOM Npodu. CliokeHue u
BBIUMTAHNE PAllHOHAIBHBIX Apo0eil ¢ OMMHAKOBBIMH 3HaMeHaTeIs M. CIIoKeHue U
BBIUMTAHUE PAllHOHABHBIX Ap00Oeii ¢ pa3HBIMHU 3HAMEHATEISIMHU. Y MHOXKEHUE U JICTICHH e
panroHaJIbHBIX 1pobeil. Bo3Benenue parmonanbHol 1poOu B cTeneHb. ToxX/1eCTBEeHHbIE



Hp606pa3OBaHI/IH panOHAJIbHbBIX Bpra)KeHHfI. PaBHocuIbHEIE YPaBHCHUA. PaL[I/IOHaHBHbIe
YpaBHCHUH. Crenens ¢ HCJIbIM OTPHULATCIIBHBIM ITOKA3aTCIIEM. CBolicTBa CTEIICHU C I CJIBIM

k
nokazareneM. OyHkuus Y =— u ee rpaduk.
X

Pacnosnasamys 11e1ple palimoHaIbHbIE BBIPAXKEHUS, IPOOHBIE PalliOHATIbHBIE BEIPAXKEHNUS,
IIPUBOJUTH IPUMEPBI TAKMX BBIPAXKECHHUM.

Dopmynruposamu:

onpeoeneHus. PalliOHAIBHOTO BbIPAaXKEHUS, JOMMYCTUMBIX 3HAaUCHUN IEPEMEHHOM,
TOXJ/IECTBEHHO PaBHBIX BBIPAKECHHH, TOKECTBA, pABHOCUIILHBIX YpaBHEHUH, palliOHAILHOT O
ypaBHEHHS, CTETIEHU C HYJIEBBIM IIOKA3aTEJIEM, CTETIEHH C LIeJIbIM OTPUIIATEIbHBIM
[IOKa3aTeJIeM, CTaHJapTHOI O BUA YUCIIa, 00pPaTHOM MPONOpLHOHAIBHOCTH;

c6oticmea: OCHOBHOE CBOMCTBO palliOHAILHOW JpOOH, CBOMCTBA CTENEHU C LIETIBIM

nokaszaTesieM, ypaBHeHUH, pyHKuuu y = —;
X

npasuia: Cl0OXXEHUsl, BBIUNTAHUS, YMHOXKEHUS, IeJIeHUs 1po0eil, Bo3BeieHus Apodu B
CTEIICHB;

ycaosue paBeHCTBa APOOH HYIIIO.

loka3vieamsb CBOMCTBA CTENEHU C LENBIM I10KA3aTEJIEM.

Onucwieams rpapuuecKuil METOJ| PELICHUs] YPAaBHEHUN C OJTHOM IepeMeHHOM.

IIpumenamos OCHOBHOE CBOWCTBO pallMOHAJILHON ApOOU ISl COKpAILEHUs U [IPeodpa3oBaHus
npob6eii. [IpuBoauTe 1pobu K HOBOMY (001IeMy) 3HaMeHaTemo. HaxoauTs cymMMy, pa3HOCTb,
IIPOU3BEICHHE U YACTHOE IpoOeli. BRIMOMHATh TOXKAECTBEHHbBIE TPEOOpa30BaHUs
palOHaIbHBIX BBIPAYKEHUM.

Pewamsb ypaBHEHHsI C IEPEMEHHOW B 3HAMEHATENE JPOOH.

IIpumename CBOMCTBA CTENEHH C LIETIBIM MTOKa3aTeIeM I MpeoOpa3oBaHus BbIPaKEHUM.
3anucvieame yrcia B CTAHJAPTHOM BUJIE.

Buvinoanams nocrpoenue u ureHue rpadpuka QyHKImm y = — .
X

2. Ksaaparnsble kopHHU. [lelicTBUTeIbHbIE YncIa (254)

®ynkuus Y = X2 u ee rpapuk. Kpagparnsie Kopau. ApudMeTUIECKUI KBaPaTHBIA
KOpeHb. MHOXeCTBO U ero 3yeMeHThl. [logMHOokecTBO. Onepanny HaJ MHOXKECTBAMHU.
Yucnossle MHOXKecTBa. CBOICTBa apu(PMETHUECKOro KBaipaTHOro KOpHs. Tox/1eCTBEHHbIE
IpeoOpa3oBaHus BbIPAXKEHNUH, COAEPIKALIMX KBapaTHbIe KOpHU. DyHKIUA Y = IX mee
rpaduk.
Onucwieamsb: TOHATHE MHOXECTBA, 3JIEMEHTa MHOKECTBA, CIIOCOOBI 3a/1aH1 I MHOYKECTB;
MHOECTBO HaTypaJIbHBIX YHCEJI, MHOXKECTBO LIEJIBIX YHCEIl, MHOKECTBO PALlMOHAJIBHBIX
4HCeJl, MHO)KECTBO IEHCTBUTENBHBIX YUCEI U CBSI3U MEX]Y 3TUMH YN CIOBBIMU
MHO)KE€CTBAMH; CBSA3b MEXy O€CKOHEUHBIMHU JAECATUUYHBIMU APOOSMH U PALlMOHAIBHBIMH,
UppaloHaJIbHBIMU YK CIAMH.
Pacnosnasams panmoHanbHble U UppallMOHANbHbIE Yyncia. [IpuBoauTh npumepsl
paloOHAIbHBIX YHCENl U UPPALlMOHAIbHBIX YUCEIL.
3anucvieams ¢ TOMOIIBI0 GOPMYIT CBOWCTBA JIEUCTBHI C IEH CTBUTEILHBIMU YUCIIAMH.
Dopmynuposamun.:
onpedenenus: KBaJIpaTHOTO KOPHS M3 YUCIa, apu(pMETHIECKOro KBaipaTHOTO KOPHS U3
qHCia, PAaBHBIX MHOKECTB, TOJIMHOXKECTBA, [1EPECEUCHUsI MHOXXECTB, 00BbEINHEHHS
MHO>KECTB;

ceoticmea: QyHKUMH Y = X2, apu(METHUECKOTO KBaJAPATHOTO KOPHS, PYHKIHU Y = Jx.
Jloka3pIBaTh CBOMCTBA apr(hMETHIECKOr0 KBaIPATHOTO KOPHSI.
Cmpoumb Tpadukn GyHKIHHA Y = X2 1y = /X .



IIpumensamo NOHATHE apUPMETUUECKOT0 KBAIPATHOI O KOPHS AJIsl BEIYMCIICHHSI 3HAaUSHU I
BBIPAJKECHUH.

Ynpowamyo BbipaxeHnus, coaepkaiiye apudpmMeTnueckre KBaapaTHble KopHu. Pemarte
ypaBHeHUs. CpaBHUBATh 3HAUEHUS BbIpakKeHUH. BbInonHATh npeoOpa3zoBaHue BbIpaXKEHUH C
IIPUMEHEHUEM BBIHECEHUS MHOXKUTEIS U3-T10/] 3HAKa KOPHS1, BHECEHHUS] MHOYKHUTEIIS 110]] 3HaK
KOpHS. BBINOIHATE 0CBOOOXKIEHHE OT UPPALMOHAIBLHOCTH B 3HAMEHaTeNe 1po0H, aHAIIU3
COOTHOILICHUM MEXKy YACIOBBIMA MHOKECTBAMH U UX DJIEMEHTAMHU.

3. Kagparuslie ypaBHeHus (264)

KBanpatHbsle ypaBHeHUs. PenieHne HeMoIHbIX KBaIpaTHIX ypaBHeHU. Dopmyna
KOpHEW KBaJApaTHOro ypaBHeHus. Teopema Buera. Pemenue ypaBHEHUH, CBOASAIIMXCS K
KBaJIpaTHBIM ypaBHEHMAM. PallmoHanbHbIE ypaBHEHHS KaK MAaTEMAaTHYECKHE MOJIENN
peanbHbIX CUTyalui.

Pacnosnasams v TpUBOIUTH PUMEPHI KBAJIPATHBIX YPAaBHEHUH pa3IMUHbIX BUIOB (TIOJHBIX,
HEMOJIHBIX, TIPUBEAEHHBIX ), KBaJAPATHBIX TPEXUIECHOB.

Onucwieamsb B 00111EM BUJE PEIICHNE HETOIHBIX KBAJPAaTHBIX YPaBHEHUH.

Dopmynruposamsw.

onpeodeneHus. ypaBHEHUs MIEPBON CTENEHU, KBaJAPaTHOI'O ypPAaBHEHUS; KBaIpaTHOIO
TpEXuiieHa, JUCKPUMHUHAHTA KBAaIPATHOIO YPAaBHEHUS U KBAIPATHOTO TPEXUJIEHA, KOPHS
KBaJIPaTHOT O TPEXUJIeHa; OMKBAIPaTHOTO YPaBHEHMUS,

€6801iCmMea KBaIpaTHOTO TPEXUJICHA;

meopemy Buera u oOpaTHyto eil Teopemy.

3anucvieame M 10Ka3bIBaTh GOpMYITy KOpHEH KBagpaTHOro ypaBHeHus. Mccaenosats
KOJINYECTBO KOPHEW KBaIpaTHOI'O YPaBHEHMSI B 3aBUCUMOCTH OT 3HaKa €ro JUCKPUMHUHAHTA.
Joka3zvieams meopemsi: Buera (MpsAmMyr 1 00paTHYIO), O Pa3ioKEHHH KBaAPATHOTO
TPEXUIIEHA HA MHOXKUTEIM, O CBOMCTBE KBAIPATHOI O TPEXUJIEHA C OTPULIATEILHBIM
JUCKPUMHUHAHTOM.

Onucvieams Ha IpUMeEpax METO] 3aMEHBI IEPEMEHHOM I PEUICHUS] ypaBHEHU.
Haxooumv xopHU KBapaTHBIX ypaBHEHUI pa3nuuHbIX BUIOB. [IpuMensTs Teopemy Buera u
o0paTHy0 eif TeopeMy. BBIMONHATE pa3iiokeHrne KBaIpaTHOro TpEXUuieHa Ha MHOKHUTEIH.
HaxonuTe kopHU ypaBHEHH, KOTOpbIE CBOJATCA K KBaJipaTHbIM. COCTaBJIAThH KBaJIpaTHbHIE
YpaBHEHHMS M YPaBHEHUS, CBOISAIINECS K KBAIPATHBIM, SIBIISIOIIMECST MATEMAaTHUECKUMU
MOJIEJISIMH peaIbHBIX CUTYyAIlUi.

4. TloBTopeHnue (74).
[ToBTOpEHUE M cucTeMaTH3aIus yueOHOro MmaTepraa 3a 8 Kiacc.

9 kaace
1. HepaBenctBa (214)

UYucnossle HepaBeHCTBAa. OCHOBHBIE CBOICTBA YMCIIOBBIX HEpaBeHCTB. CllOXKEeHHEe U
YMHO)KEHHE YHCIIOBBIX HepaBeHCTB. OLieHUBaHUE 3HaUeHUs BolpakeHus. HepaBeHcTBa ¢
OJIHOM NepeMeHHON. Pelrenne HepaBeHCTB ¢ OTHOU ITepeMeHHON. UK CI0BbIE TPOMEKYTKH.
CucreMsl TMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

Pacnosznasams v NpUBOIUTH IPUMEPBI YA CIIOBBIX HEPABEHCTB, HEPABEHCTB C
IIEPEMEHHBIMU, JIMHEHHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM,, IBOMHBIX HEPABEHCTB.
Dopmynuposeamy:
onpeoeneHus. CPAaBHEHMsI IBYX YHCEJI, PEIICHHs HEpaBEHCTBA C OJHOM MEepeMEeHHOI],
PaBHOCHJIBHBIX HEPABEHCTB, PEIICHUS CHCTEMBI HEPABEHCTB C OJTHOM MEpeMeHHON, 00J1acTh
OnpeieNIeHUs BbIPAXKEHUS,
€601icmM6a YNCIIOBbIX HEPABEHCTB, CJI0KCHUSI U YMHOKCHHS YHCIIOBBIX HEPABEHCTB



/Jloxasvieams. CBOICTBA YUCIOBBIX HEPABEHCTB, TEOPEMBI O CIIO)KEHUU U YMHOKEHUU
YUCJIOBBIX HEPABEHCTB.

Pewamv nuHelHbIE HEPABEHCTBA.

3anuceplBaTh PEIIEHUS HEPABEHCTB U UX CUCTEM B BHJI€ YMCIIOBBIX IPOMEXYTKOB,
00beIMHEH NS, Iepecey €HUsl YU CIOBBIX MPOMEKYTKOB. PeaTh cucteMy HepaBeHCTB C OAHON
nepeMeHHoi. O1eHuBaTh 3HAaUeHUE BhIpaxxeHusi. V1300 pakaTh Ha KOOPAMHATHON MPIMOI
3a/1aHHbIE HEPABEHCTBAMHU YUCIIOBBIE TPOMEKYTKH.

2. KpagparuuHas ¢pynkuus (324)

[ToBTOpeHue u pacumpenue cenennit o pynkuuu. CpoiictBa ¢pynkuuu. Kak
nocTpouTh rpaduk dyukun Y=Kf(x) , ecnu nuzBecten rpaduk Gpynkunun y=Ff(x). Kax
nocTpouTh rpaduk dpynkiun y=f(x) + b u y=f(X + a), ecm u3Becren rpapuk GpyHKurN
y=f(x). KBanpatnunas ¢pyHkims, ee rpaduk 1 cBolicTBa. PemieHne KBapaTHBIX HEPaBEHCTB.
CucreMbl ypaBHEHHUH ¢ IBYyMs TIEpEeMEHHBIMU. PeriieHue 3a1a4 ¢ MOMOIIBI0 CHCTEM
YpPaBHEHUI BTOPOW CTEMEHMU.

Onucvlieams OHATHE PYHKIIUH KaK MTPABUIIA, YCTAHABINBAIONIETO CBSA3b MEXK Iy 3JIEMEHTAMH
JIBYX MHOXECTB.

Dopmynuposams.

onpedenenus: Hyls GYHKIHH; ITPOMEKYTKOB 3HAKOIMOCTOSHCTBA (DYHKIMH; QYHKIIUH,
BO3pacraromieil (yObIBaroieil) Ha MHOXKECTBE; KBaApaTUYHON (YHKIMH; KBAIPATHOT O
HEpaBEHCTBA;

ceoticmea KBalpaTUYHON QYHKIUY;

npaeuna NocTpoeHus rpadukoB GyHKIUH ¢ TOMOIIBIO peodpa3oBanuii Buga f(x) — f(x) +
b;

f(x) — f(x + a); f(x) — kf(x).

Cmpoums rpaduku GyHKIUH ¢ mOMOIIbI0 TTpeodpa3oBanuii Buna f(x) — f(x) + b;

f(x) — f(x + a); f(x) — kf(x).

Cmpoums rpaduk kBagpaTuaHoi ¢yHkuuu. [1o rpaguxy kBagpatnuHON PyHKINN
OIHCBIBATH €€ CBOMCTBA.

Onucvléams CXeMaTHYHOE PACIIONIOKEHHE TTapadoIIbl OTHOCHTEIBHO OCH a0CIIHMCC B
3aBHCHUMOCTH OT 3HAKa CTapIero kod(uirenTa 1 AMCKPUMHUHAHTA COOTBETCTBYIOIIETO
KBaJpaTHOI'O TPEXWICHA.

Pewams kBapaTHBIE HEPABEHCTBA, UCIOIB3YS CXEMY PacCIIONOKEeHUs apadoIIbl
OTHOCHTEJIBFHO OCH abCIucCC.

Onucwvieamsb rpaduueckuil METOJ] PELICHHSI CHCTEMBI JBYX ypaBHEHUH C IBYMS
nepeMeHHBbIMU, METO/] MMOJCTAHOBKU U METO/]I CIIOKEHUS JJIs PEIIEHUS! CUCTEMBI JIBYX
ypaBHEHUH C ABYMs IEPEMEHHBIMH, OJJHO M3 KOTOPBIX HE SIBJISIETCS JINHEHHBIM.

Pewams TexcToBBIC 331291, B KOTOPBIX CHCTEMA JIBYX YPaBHEHUH C ABYMS MEPEMEHHBIMA
SBISICTCS MAaTEMATHUECKOW MOJIENBIO PEaJbHOTO MPOLECCca, © MHTEPIPETUPOBATh PE3yIbTaT
pellIeHus! CUCTEMBI.

3.0J1eMeHTHI IPUKIAIHOI MaTeMaTuKu (214)
Marematuueckoe Mmoznenuposanue. [lpornentusie pacuetsl. [Ipubnuxenubie
BblunciaeHus. OCHOBHbIE TPpaBUia KOMOMHATOPUKHU. HYacToTa 1 BEPOSITHOCTh CIIy4ailHOT O
coorITus. Knaccuueckoe onpenenenue BepostHocT. HauanbHble cCBEIEHUS O CTATUCTHKE.

IIpusooumsv npumepvl: MaTEMaTUUECKNX MOJIEJIEN PEATIbHBIX CUTYallMi; TPUKIAJHBIX 3a4a4;
NpUOIKEHHBIX BEJIMYMH; UCIOJIB30BAHNS KOMOMHATOPHBIX NPABHJI CYMMBI U IPOU3BEICHHUS;
CllydyailHbIX COOBITUH, BKJIFOYAs JOCTOBEPHBIE M HEBO3MOXKHBIE COOBITHUS; OTBITOB C
PaBHOBEPOSTHBIMU M CXO/IaMU; IPECTABICHHS CTATUCTUUECKUX TAHHBIX B BUJIE TaOJIHIL,
auarpamm, rpaukoB; UCIOJIb30BaHUS

BEPOSITHOCTHBIX CBOMCTB OKPYKAIOIIUX SIBJICHUMN.



Dopmynuposamun:

onpedenenus: AOCONIOTHON NOrPELIHOCTU, OTHOCUTEIbHOM IO PEIIHOCTH, JOCTOBEPHOT O
COOBITHSI, HEBO3MOXKHOI'O COOBITHUS; KIIaCCUYECKOE ONPEAEICHUE BEPOSITHOCTH;

npaeuna: KOMOMHATOPHOE MIPABUIIO CyMMbl, KOMOMHATOPHOE IPAaBUIIO IPOU3BEICHHUS.
Onucwvigams dTanbl PeLIEHUs NPUKIATHON 3aJauH.

Ioscuams u 3anucvieams GOPMYIy CIOXKHBIX TPOLEHTOB. [IpoBOAUTH NPOLIEHTHBIE PACUETHI
C UCII0JIb30BAHUEM CJIOKHBIX IPOLIEHTOB.

Haxooumv TOYHOCT NMPUOIMKEHUS 110 TaOuIle TPUOIMKEHHBIX 3HAUEHUN BEIUYUHBIL.
Hcnonb3oBaTh pazindHbie GOPMBI 3aMCcy TPUOIMKEHHOTO 3HAU€HUS BeTMYUHbL. OLeHUBATh
npuOIMKEHHOE 3HAYCHHE BETUYHUHBI.

I1Ipo600ums OTBITHI CO CIYYaHBIMU HcXoaaMHu. [10sCHATH 1 3anKChIBaTh HopMyITy
HAXOXKICHHUS YaCTOTHI CIIy4aifHOTrO COObITHA. OMHCHIBATh CTATH CTHYECKYIO OLIEHKY
BEPOSATHOCTHU CiIydaitHoro cooelTsa. HaxoauTh BEpOSITHOCTD CITy4allHOTO COOBITHS

B OMBITaX C PAaBHOBEPOSTHBIMU UCXOAAMH.

Onucwvléams 3Talbl CTaTUCTUYECKOr0 uccinenaoBanus. OopmiaTs MHGOpMaLKIO B BUE
TaOauL ¥ quarpaMm. M3siekats nHdopMamuio u3 tadbaun u fuarpamMm. Haxoautes u
MIPUBOJUTH IPUMEPDI HUCIIOIb30BAHMS CTATUCTUUECKUX XaPAKTEPUCTHUK COBOKYITHOCTH
JaHHBIX: CpeJIHEE 3HAaUEHHE, MOJIa, pa3Max, MeJraHa BbIOOPKH.

4. YmucsoBble nocjaeroBaTeabHOCTH (214)

Yucnossle nocienoBaTenbHOCTH. Apudmernueckas nporpeccus. Cymma N nepBbIX
YJICHOB apu(pmeTnyeckoit nporpeccuu. I'eomerpuueckas nporpeccus. Cymma N nepBbIx
YJIEHOB reoMeTprueckoi mporpeccuu. Cymma 6€CKOHEYHON IeOMEeTpUYEcKOil Mporpeccuu, y
koropoit | q | < 1.

Ilpusooumu npumepul: MOCIENOBATENBHOCTEH; UM CIOBBIX [1OCIEI0BATENBHOCTEH, B
YaCTHOCTH apu(METHUYECKON U T€OMETPHUECKOI MTPOTPECCHIA; U CITOIb30BAHUS
MOCJIeIOBATEIbHOCTEHN B pealibHOM )KM3HU; 33/1a4, B KOTOPhIX pacCMaTPUBAIOTCS CYMMBI €
OECKOHEUYHBIM YHCJIOM CJIaraeMblX.

Onucwiéams: TOHATHS NOCIIEA0BATEIbHOCTH, YJICHA MTOCJIEA0BATEILHOCTH; CIIOCOOBI 3aJaHUS
M10CJIEIOBATEIbHOCTH.

Buiuucnamsb unensl nociae0BaTeNbHOCTH, 3aJaHHON (POPMYIION N-TO WieHa Win
PEKYPPEHTHO.

Dopmynruposamsw.

onpedeneHus. apu(MeTHIEeCKOI MPOrpeccuu, reoMeTpUIECKO Mporpeccuu;

ceoticmea 4JIeHOB TEOMETPUUECKOI U aprupMETHUIECKON MPOrpeCCHii.

3a0asame apuMeTHIecKyIo U TeOMETPUUYECKYIO TPOrPECCUU PEKYPPEHTHO.

3anucvieame u noacuams HOPMyJIbl 0OIIEro WieHa apu PMETUIECKON U T€OMETPUY ECKOM
IIPOrpeCCHil.

3anucwvieame u 0okazvieams.: HOPMYJIbI CYMMBI N IIEPBBIX YWIEHOB apu(PMeETHUECKON 1
reOMEeTPUYECKON porpeccuii; (opMyIibl, BEIPa)KAIOIIE CBOMCTBA YJICHOB apU(PMETUUECKOI
Y F€OMETPUYECKOUN MPOrpeccuil.

Boiuucnams cymmy 6eCKOHEUHOM IeOMETPHYeCKOM MPorpeccuu, y Kotopoit | q | < 1.
[IpencraBisaTh 6€CKOHEUHBIE TEPUOANYECKHUE APOOU B BUJI€ OOBIKHOBEHHBIX JPOOEH.

5. IloBTOopenue (44)
[ToBTOpEHKE M cHcTeMaTH3alus yueOHOro MaTepuraa 3a 9 kiacc.



Pazgen 3. TemaTtuueckoe IVIAHUPOBAHUE C YKAa3aHMEM KOJIMYECTBA YacOB,
OTBOJMMBIX HA OCBOEHHE TEMBbI:

YuyedH0 — TeMaTHYeCKHIi IJIaH. Ajireopa 7 KJjacc .

Ne Tema nporpaMmsl Kon-Bo Kon-Bo
n/n 4acoB KOHTPOJIbHBIX
pabot
1 I'nasa 1 15 1
JIuneliHOe ypaBHEHUE C OJTHOW ITEPEMEHHOU
2 Iasa 2 52 4
Llesbie BBIpasKeHUS
3 I'nasa 3 12 1
DOyHKIIU
4 I'nasa 4 19 1
CucteMbl IMHEWHBIX YPAaBHEHUH C IBYMSI
nepeMeHHbIMU
5 [ToBTOpEHME 4 1
Bcero: 102 8
YueOHo — TeMaTHuyeckMii IUIaH. Aaredpa 8 kaacc.
Ne Tema nporpamMmsl Kon-Bo Kon-Bo
n/m 4acoB KOHTPOJIbHBIX
paboT
1 Inasa 1 44 3
ParoHabHbIe BBIPAKESHHSI
2 I'nasa 2 25 1
Ksaapatssie kopau. JleWcTBUTENBHBIC YHCTIA
3 Inasa 3 26 2
KBagparueie ypaBHeHUS
4 IToBTOpEeHME 7 1
Bceero 102 7
YueOHo — TemaTHyeckuii nJjaH. Ajreopa 9 kJiace.
No Tema nporpammebl Kon-Bo Kon-Bo
n/n 4acoB KOHTPOJIBHBIX
pabort
1 Inasa 1 21 1
HepaBeHnctBa
2 I'nasa 2 32 2
KBanparnunast GyHkums
3 I'nasa 3 21 1
DneMeHTHI IPHUKJIAJHOH MaTeMaTHKA
4 Inasa 4 21 1
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