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Pabouass mporpamMma Mo mMareMaTHKE COCTaBJeHa Ha OCHOBE (peepajbHOro KOMIIOHEHTa Tocyaap-
CTBEHHOT'O CTaHAapTa OCHOBHOTO 001Iero 00pa3oBaHMUs.
Jlannas pabodas mporpaMma OpUEHTHPOBAHA Ha ydamuxcs 9 Kilacca W peau3yercs Ha OCHOBE CIIEY-
IOIIHUX JOKYMEHTOB:
Hannas pabodas mporpamma 1o MaTeMaTHKe pa3paboTaHa Ha OCHOBE:
1. ®enepanbHOro ToCyAapcTBEHHOTO 00pa30BaTENBLHOrO CTaHIapTa OCHOBHOTO 0011ero oopaszo-
BaHUs, YTBEPXkKIACHHOTO MPHUKa30M MUHUCTEpCTBA 00pa3oBaHus U Hayku PD ot 17 nexabps
2010 roma Ne 1897;
[IpumepHoii TporpaMMBbI IO y4eOHBIM peaMeTaM 1o marematuke. M.: [Ipocsemenue, 2011
3. IlpumepHoli mporpaMMbl M0 MaTeMartuke i 9 kiacca 1o yueOHuky A.I':MopnkoBuy MHe-
MO3MHA;
4. ®epnepanbHOTO MEpeyHs] YI€OHUKOB, PEKOMEHIOBaHHBIX MUHHCTEpCTBOM 0Opa3oBanusi PO B
WCIIOJIb30BaHMI0 B 00pa3oBaTeNbHOM Mpollecce B 00Me00pa3oBaTeIbHOM YUPEXKIECHUH Ha
2021-2022 yu.r.
5. Vuebnsiii mman MBOY «OCOII Ney, 2022-2023 yu r
Pabouast mporpaMMa KOHKpETH3HPYET CoAep KaHUe TPEIMETHBIX TeM 00pa30BaTENbHOTO CTaHAApTa U
pacmpeneneHre y4eOHbIX 4acoB IO pasliesiaM Kypca.

n

O0uas xapakTepucTUKa npeaMera
Adaredpa HarelicHa Ha OPMHPOBAHHE MAaTEMAaTUYECKOIO ammapara JJjisl PElIeHus 3a/1a4 U3 MaTeMaTH-

KM, CMEXHBIX MIPEAMETOB, OKPY>KAIOIIEH peaqbHOCTH. SI3BIK anreOphl MOAYEPKUBAECT 3HAUCHHE MAaTEMATUKU
KakK s13bIKa JUJIS1 IOCTPOCHHS MaTeMAaTUYECKUX MOJEJIEH, MPOLECCOB U ABJICHUN peaibHOro mMupa. OnHou u3
OCHOBHBLIX 3aJiady M3Yy4YCHUSA aJIFC6pI)I SABJIACTCA Pa3BUTHUC AJITOPUTMHUYCCKOIO MBIIIJICHUA, HCO6XO[II/IMOFO, B
YaCTHOCTH, JJIs1 OCBOCHUS Kypca HHPOPMATHKH; OBJIaJCHNE HaBBIKAMU JAeJYKTUBHBIX paccyxaeHuil. [Ipeoo-
pa3zoBaHHe CHMBOJIMYECKUX ()OPM BHOCHT CBOU CIlelU(pUUECKUN BKIIAJ B Pa3BUTHE BOOOPaKEHUs, CIIOCO0-
HOCTEW K MaTeMaTH4YeCKOMY TBOpUecTBY. Jpyroif BaykHOU 3aaueii n3ydeHus anreOpsl SBISETCS TOIyICHHES
IIKOJIbHUKaMH KOHKPETHBIX 3HAHWH 0 (PYHKIMAX KaK BXKHECHUIIICH MaTeMaTHUSCKOW MOJCIH JUIsl OMCAHUS U
HCCIIEI0BAHUS Pa3HOOOPA3HBIX MPOLECCOB, i GOPMUPOBAHUS Y YUALIUXCS MPEICTABICHUI O POIM Marte-
MaTHKHU B pa3BUTHH UBWIN3ALNU U KYJIbTYPBHI.

Ha ocHoBanuu tpeboBanuii ['ocyjapcTBeHHOT0 00pa3oBaTELHOIO CTaHIApTa B COACPIKAHUH MPEIO-
Jlara€Tcsda peajim30BaTh AKTYaJIbHBIC B HACTOSAIICEC BPEMA KOMHGTCHTHOCTHBIﬁ, JIMYHOCTHO OPUEHTHUPOBAH-
HBIH, JESTEIbHOCTHBIN MOIXO0/1bl, KOTOPBIE ONPEAEISIOT 3a1a4l 00yYeHus:

L C(i)OpMI/IpOBaTI) MPAKTUYCCKHUE HABBIKHM BBIIIOJIHCHHSA YCTHBIX, NMUCBMCHHBIX, MHCTPYMCHTAJIIBHBIX
BBIYMCIICHUH, PA3BUTh BBIYMCIUTEIBHYIO KYJIbTYPY;

® OBIQJETh  CHUMBOJMYECKAM  SI3BIKOM  anreOpbl,  BBIPaOOTaTh  (OPManbHO-ONIEPATUBHEIE
anre6panquKHe YMCHHA U HAYUYUTHCA NPHUMCEHATH UX K PCHICHUIO MAaTEMATUYCCKUX U HEMATEMAaTUYCCKUX
3a/a4;

® U3yydTb CBOWCTBA M TpaQuKH  SJIEMEHTApPHBIX  (YHKUIUH, HAy4YUTbCS  HCIOJIB30BaTh
($yHKLIMOHANBHO-TpaguUecKre NpeACTaBICHHs AJIs1 ONMCAHUS U aHaIN3a PEAbHBIX 3aBUCUMOCTEH;

o Pa3BUTL JIOTUYECKOC MBIIIJICHUE W pPEeYb — YMCHHA JIOTUYECKU 000CHOBBIBATH CYXKACHUA,
MPOBOJUTL HECJIOXKHBIC CUCTEMATU3alWKU, I[PUBOAUTL IMPUMEPbBI W KOHTPHPUMEPHBI, HCIIOJIb30BaTH
pa3nuYHbIE SA3BIKM MAaTeMaTWKd (CIIOBECHBIH, CHMBOJHMYECKHH, TpaduuecKuil) A HUIIOCTPALUH,
MHTEPIIPETALNH, APTYMEHTALUU 1 JOKa3aTENbCTBA,;

o C(i)OpMPIpOBaTI) MpeaACTaBJICHUA 00 HU3y4acMbIX IMOHATHAX M METOAAX KakK Ba)KHEHIITUX cpeacTsax
MaTE€MAaTUYECKOTO MOACIMPOBaHNA PEATIbHBIX IIPOLIECCOB U SIBIICHUH.

B xoxe npenogaBanus anredpsl B 9 kiaccax, padoTsl HaZ (OPMHUPOBAHUEM y yUaIIUXCs EpEUUCIICH-
HBIX B MMPOrpaMMe 3HaHWH U YMEHUH, clieAyeT o0palnaTh BHUIMaHNWE Ha TO, YTOOBI OHU OBNAJEBAIN YMEHUA-
MU 00weyuedHo20 xapakmepa, pa3sHoOOpa3HBIMU CROCOOAMU DeAmeIbHOCII, TIPUOOPETAHN OIIBIT:

e [UIAHUPOBAHMUS M OCYLIECTBICHHUS aJTOPUTMHUYECKON JESITEIBbHOCTH, BBIIOJHEHMS 3aJaHHBIX U
KOHCTPYHPOBAHHS HOBBIX AJITOPUTMOB;

e peleHHus Pa3HOOOpasHBIX KJIAcCOB 3alad M3 Pa3iIMyHbIX Pa3lesioB Kypca, B TOM 4YHCIE 3aaad,
TpeOYIOUINX MOKCKA MYTH U CIIOCOO0B PEILICHHUS;

® ICCIIENOBATENbCKON JIEATENbHOCTH, PAa3BUTUS WAEH, MPOBEICHHUS OSKCIIEPHMEHTOB, 000O0IIEHUS,
MOCTAaHOBKHU M (hOPMYITMPOBAHKS HOBBIX 3a/1a4;

® SCHOrO, TOYHOIO, T'PaMOTHOTO M3JIO)KEHUs CBOMX MBICIEHl B YCTHOM M IHCBMEHHOH peuw,
WCTIONB30BAaHMUA  PA3MYHBIX S3BIKOB MATEMAaTHKH (CJIOBECHOTO, CHMBOJMYECKOTO, TpaduyecKoro),
CBOOOJHOTO MEpexo/a C OJHOTO S3bIKAa Ha JPYToil ISl MIUTIOCTpAlMK, WHTEPIPETALUH, apryMEHTAlud |
JOKa3aTeNbCTBA;



® TMPOBEACHHUSA JOKa3aTCIAbHBIX PACCYKICHHH, apryMEHTAllMH, BBIABIDKCHHS THIIOTE3 W X
000CHOBaHUS;

® [IOMCKa, CHCTEMaTH3allud, aHaiM3a W  Ki1accubukanud  HUHOOPMALUH,  HCIOJIb30BaHMS
pa3HOOOpa3HbIX HMHMOPMAIMOHHBIX HCTOYHHKOB, BKIIOYas YYeOHYIHO M CIPABOYHYIO JIHTEPaTypy,
COBpEMEHHbBIEC MHPOPMAIIMOHHBIE TEXHOIOTHH.

3) MecTo MaTEeMATHKH B Y4€0HOM ILJIaHe IIKOJbI.
JlanHas mporpaMMa KOHKPETH3HPYET COACpKaHWe MPEIMETHBIX TeM 00pa3oBaTeIhHOTO CTaHIApTa H
na€T MpUMEPHOE pacipe/iesiecHue Y4eOHBIX YacoB 10 pa3jieiiaM Kypca.

1. IIporpamma cocTtaBiieHa B COOTBETCTBHH ¢ yuyeOHUKOM «AnreOpa» 9 k1. ABT. Mopakosuu A.T'.: B

JBYX 4acTsAX M Ha OCHOBE 0a3MCHOTO y4yeOHOro TIaHa.
Y.1: YueOnuk s 0o01ieodpa3oBaTeNbHBIX YUpPEeKACHUH. - 25-¢ u3n. gopadorannoe —M.: MHemo3uHa,

2021. MopakoBuy A.I. u ap. Anrebpa.9 k.. B nByx uwactsax. U.2: 3agaunuk mias oOnieo0pa3oBaTeIbHBIX
yupexnaenuii/A.I. Mopakosuy, JI.A. Anekcanaposa, T.H.Mumycruna, E.E. Tynpunnckas. -25-e uznanue
HCHPABIEHHOE - M.: Muemo3uHa, 2021.
BriOpaHHBIll yueOHUK BXOJHUT B JIOTMYECKH 3aBEPIICHHYIO JIMHHUIO anreOpbl A.I.MopakoBuya U sBISETCS
JIOTHYECKUM MPOJIOJDKEHUEM Kypca anreOphl B 8 Kiacce

Hns oOyyenus B 7-11 knaccax BeiOpaHa coaepkatensHas nuaus A.I.MopakoBuya, paccunTanHas Ha 5
net. B fgeBsATOM Kllacce peanu3yeTcs TpeTuil roa o0y4yeHus. YueOHbIM MIaHoM 1mKoibl Ha 2022-2023 yueb-
Helii rox BeiAenieHo 140 gacoB (4 yaca B Hexenw). ABTopoM yueOHHKa, A.I'.Mopakosud, pazpaboTaHo Te-
MaTHYeCKoe IJIaHUPOBAaHKE, PACCUNTAHHOE Ha 4 yaca B He/leJI10. B CBs3u C BBeIeHHEM PACIIMPEHHOrO 00Y-
YEeHUs! MaTeMaTHKU B 9-M Kiacce, H3yuyeHHe HEKOTOPBIX T€M OBLIO PACIIMPEHO. DTO CBS3aHO CO CIIOKHO-
CTBIO MaTepHaia Wik C JOMOJHUTEIBHON 0TpabOTKOW HEKOTOPHIX. B mporpamme BO3MOKHBI PaCXOXKIACHHS

B KOJIMYCCTBC 4aCOB HA U3YUCHHUC OTACIIbHBIX TEM.

W3 paznena “IloBropenue” orBeneHo 21 yac Ha 00OOIIEHWE M CHCTEMATHU3ALMIO 3HAHUM, YMEHUU U
HaBBIKOB Kypca anreOpsl 9-ro kiacca u noArotoBky k OI'D. IlpomexyTouHast aTTecTanusi MPOBOAUTCA B
(opme TeCcTOB, CAMOCTOSITENBHBIX, IPOBEPOUHBIX, IPAKTUYECKUX PAOOT U MAaTEMAaTHUYECKUX TUKTAHTOB (I10
10-15 MUHYT) B KOHIIE JIOTUYECKH 3aKOHUYEHHBIX OJIOKOB y4eOHOTO MaTepuaa.

OCHOBHBIMH CPEJCTBAMHU KOHTPOJIS SIBJISIIOTCSI TEMaTU4YECKUE KOHTPOJbHbBIE padoTsl. IlpexycmarpuBa-
eTcs IpoBeJIeHHEe 7/ KOHTPOIIBHBIX PadOT, OJHA U3 HUX — UTOTOBASL.

YYEBHO-TEMATHUYECKU ITJIAH

Bcero KontponsHbie pa-
00THI
No pazne-
J1a, TEMBI Hanmenoanue paznen, TeM
1 PannonaneHele HepaBeHCTBA U HX 16 1
CUCTEMBI
2 Cucrembl ypaBHEHHUH 15 1
3 YucnoBble QyHKIMH 25 2
4 [Iporpeccun 16 1
5 OneMeHTbl KOMOMHATOPHKH, CTaTH- 12 1
CTHKH U TEOPUH BEPOSITHOCTEH
6 IToBTOpEeHME 21 1
7 TecTupoBaHue ydamuxcs, HOAro- 10
35
ToBka k OI'D
4)l1eHHOCTHbIE OPHEHTHPDI B IPEN0IABAHUH AJIredphl 9 K1acca:
[esn.



OBnageHUe CUCTEMOM MaTeMaTHYSCKUX 3HAHUHN 1 YMGHHﬁ, HCO6XO,Z[I/IMI>IX U IPUMCHCHUS B IIPAKTU-
YeCKOU ACATCIIBHOCTH, U3YUYCHUA CIIOKHBIX JUCHUILINH, IPOAOJIKCHHUA 06pa3OBaHI/IH.

2. HHrennektyanbHOE pa3BUTHE, HOPMUPOBAHUE KAYECTB JINUYHOCTH, HEOOXOIUMBIX YEIOBEKY AJIS TIOJIHO-
LEHHOH HU3HHU B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIX MATEMAaTHUECKON IEATETILHOCTH; SICHOCTU U
TOYHOCTH MBICIIH, KpUTHYHOCTH MBIIUICHHS, HHTYHLUH, JIOTHYECKOTO MBIIUICHNUS, YJIEMEHTOB JITOPUT-
MHUYECKOH KyJIbTYPhI, IPOCTPAHCTBEHHBIX MPEACTABICHHUH, CIIOCOOHOCTH K MPEOA0JICHHIO TPYIHOCTEH.

3. ®opmupoBaHue MpeACTaBICHUH 00 UIESX U METOJaX MaTeMAaTHKH KaK YHHBEPCAIBHOTO SI3bIKa HAYKH U
TEXHHKH, CPEACTBA MOJCIHPOBAHUS SBICHHI 1 MPOLIECCOB.

4. BocrmuTanue KyJIbTypbl JHYHOCTH, OTHOIICHUS K MATEMaTHKE KaK K YaCTH OOIIeYeTIOBEUECKOI KyIbTY-
PBlL, HTparomIeil 0co0YI0 poJib B OOIIECTBEHHOM Pa3BUTHH.

3agaun.

1. CucrematuzupoBath 1 0600INTH QYHKIHOHATHHO-TpAadUUECKUE TMHUU MATEMAaTHKH U alre0pandecKo-
ro amnmnapara.

2. Hayuuts sicHO, TOYHO, TPAaMOTHO H3JIaraTh CBOM MBICIH B YCTHOH M IINCHbMEHHOM Pe4H, NCIIOIH30BaTh
pa3NUYHbIC S3BIKKM MAaTEeMaTHKH (CIIOBECHBIE, CHMBOJIMYECKHE, IpaduuecKue), CBOOOIHO MEPEXOIUTh C
OJTHOTO SI3bIKa Ha APYTOH JUIS WILTIOCTPALMHU, HHTEPIPETAINH, apTyMEHTAINN U JOKA3aTebCTBRA.

3. HayuuTts mmaHupoBaTh U OCYIIECTBISATH AITOPUTMUYECKYIO JESITEIBHOCTD [UISl BHITOITHEHUS 33 TaHHS.

4. Hay4nTb MIKOJIFHUKOB pelIaTh PAMOHATGHBIC HEPABEHCTBA M UX CHCTEMBI.

5. BrIpaboTaTh yMeHHs pemaTh HECI0KHbIE CHCTEMEBI JIBYX pallMOHAJIbHBIX YPaBHEHHU HE BBIIIE BTOPOU
CTEIEHH C IBYMS IEPEMEHHBIMH M COOTBETCTBYIOIINE TEKCTOBBIC 3a1a4H.

6. Ilo3HaKOMHTH yYaIIUXCs C MMOHATHEM YHCIOBOI MOCIIET0BATEILHOCTH U C TIPOrPECCHIMH, KaK C 4acT-
HBIMH CITy4asiMH YUCIIOBBIX ITOCIIEA0BATEIBHOCTEH.

7. Tlo3HAaKOMHUTBH yUaIIUXCS C AIIEMEHTaMH KOMOWHATOPUKH, CTATUCTHKH U TEOPHH BEPOSITHOCTEH.

8. Hayuutp moucky, cucTeMaTH3aIIH, aHAIN3Y U KIIaCCUPUKAITUN HH)OPMAIINH, HCIIOIB3Ys pa3HO00-
pas3Hbie HHPOPMALMOHHBIE HCTOYHHUKH, BKITIOYas y4eOHYIO CIIPAaBOYHYIO JIUTEPATypy, COBPEMEHHEIC
WHPOPMALTUOHHBIE TEXHOJIOTHU.

S)IIpenMeTHbIe Pe3yabTATHI:

» OsBnajieHue CUCTEMOW MaTeMaTUYeCKUX 3HAHUIM U YMEHU, HEOOXOUMBIX JIUIsl IPUMEHEHUS B
MPAKTHUECKOH NeSATENbHOCTH, U3YYEeHHS CMEXHBIX JUCIUIUINH, TIPOJIOIDKEHUS 00pa30BaHMUs.

» lHTennexkTyansHOE pa3BUTHE, POPMUPOBAHNE KAUYECTB JIMYHOCTH, HEOOXOANMBIX YEJIOBEKY LIS
MOJTHOLICHHOMW ’KM3HU B COBPEMEHHOM OOILIECTBE, CBOMCTBEHHBIX MAaTEMAaTHIECKOH AEATEIbHO-
CTH: SICHOCTH ¥ TOYHOCTH MBICIIN, KPUTUYHOCTH MBIIUIEHUS, HHTYHLIUS, JIOTHYECKOTO
MBIIUIEHNUS, JJIEMEHTOB aITOPUTMUYECKON KYJIBTYPbI, IPOCTPAHCTBEHHBIX IPEACTaBICHUH,
CIOCOOHOCTH K TIPEOJIONICHUIO TPYAHOCTEH.

» @opmupoBaHue NPEICTaBICHUI 00 UAESX U METOJaX MaTEMAaTUKU KaK YHUBEPCAIBHOTO S3bIKa
HayKH U TEXHUKH, CPEACTBAa MOJIEITUPOBAHHNS SIBICHUH U TIPOLIECCOB.

» Bocnuranue KynbTypbl IMYHOCTH, OTHOIICHUSI K MATEMATHKE KaK K YacTH OOIIeUeI0BEUeCKOn
KYJILTYPBI, UTparoleil 0coOyr0 poJib B 0OIIECTBEHHOM Pa3BUTHH.

B coomeemcmeuu c 2ocyoapcmeennbvim 00pazoeameny M CIaH0apmom nocie U3yueHus
Kypca anzedput 9-20 Knacca peanusyomcea cinedyouiue mpedosanus K yposHio no020mosKu
6bINYCKHUKA:

3naTh/ noHUMAaTh: B pe3ynbpTare nzydeHus Kypca anreopsl 9-ro kinacca ydamuecs
JOJIZKHBI 3HATH: 3HAYCHUE MATEMAaTUYECKOW HAYKM JJIsl PEIICHMS 33]a4, BOSHUKAOIIUX B TEO-
PHU U IIPAKTUKE; MIUPOTY U B TO KE BpeMs OTPaHUYECHHOCTb IIPUMEHEHHUS MAaTEMaTUYECKUX Me-
TO/IOB K aHAJIM3Y M MCCIIEIOBAHMUIO MTPOIIECCOB U SIBJICHUHN B IPUpPOE U OOIIECTBE;
e 3HAYCHHE MPAKTHUKU U BOIPOCOB, BOBHUKAIOIIMX B CAMOW MaTeMaTHKe sl GOpMHUPOBaHUS U
Pa3BUTUS MAaTEMAaTHYECKOW HAyKH; UCTOPHUIO Pa3BUTHA MOHATHS YUCIA, CO3AAHHUA MaTeMaThde-
CKOI'0 aHajIu3a, BOSHUKHOBEHMS U PAa3BUTHs T€OMETPHH;
e  YHUBEPCAJIbHBI XapaKTEp 3aKOHOB JIOTMKHM MAaTEMaTHYECKUX PACCYKICHUM, UX NPUMEHHU-
MOCTh BO BCEX O0JAcTAX YeJIOBEUECKOW AEATENbHOCTH; BEPOSTHOCTHBIA XapaKTep pa3iuYHbIX
IIPOLIECCOB OKPYIKAIOIIEr0 MUPA;
JOJIZKHBI YMETh: BBINOJHATE apU(pMETHUECKUE ACHCTBUS, cOueTasl yCTHbIE U MHChbMEHHBIE PU-
€MBI; HAXOAWTh 3HaYCHHs KOPHs HaTypaJIbHOM CTEIICHH, CTEIIEHN C PAllMOHAIBHBIM I10Ka3aTeleM,
UCTIONB3YS pU HEOOXOJMMOCTH BBIYMCIHUTENbHBIE YCTPOICTBA; MOJIB30BATHCS OLCHKON U MpH-
KHJIKOHM IPHU MPAKTUYECKHUX pacdeTrax;
e  COCTaBJATH OYKBEHHbIC BBIPAXEHUS M (OPMYJIBI 110 YCIOBHSM 33Jay; OCYIIECTBJIATH B BbI-
pakeHHUsIX B (HOpMyJIax YUCIOBBIE MOJCTAHOBKH W BBIIIOJIHATH COOTBETCTBYIOIIUE BHIYUCICHHS,
OCYILECTBIATh MOACTAHOBKY OAHOTO BBIPAKEHHS B APYroe€; BhIpakaTb M3 (HOpMyN OJHY mepe-
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MEHHYIO YEPE3 OCTAJIbHBIE;

e  BBINOJHATH OCHOBHBIE IEHCTBHSI CO CTEIEHAMH C LIEJBIMHU [IOKA3aTEIsIMU, C MHOTOYJICHAMU U
aIreOpandecKuMH APOOSIMU; BBITIONHATH PAa30KEHUE MHOTOWICHOB HA MHOXKHTEIIN; BBITIOJIHSATD
TOXKIECCTBEHHBIE TPE0OPA30BaHNUS pALIHOHATIBHBIX BBIPAKCHUN;

e TIPUMEHATH CBOMCTBa apu(METHUECKUX KBAJPAaTOB KOPHEW ISl BBIUMCICHUS 3HAUYEHUH WU
npeoOpa30BaHMii YHCIOBBIX BHIPKEHHUM, COIEPKAIIUX KBaApaTHBIE KOPHH;

e pelaTh JHUHEHHBbIE, KBAaJpaTHbIE YpaBHEHHS M pPallMOHAJbHBIE YpaBHEHUs, CBOJAIIMECH K
HUM, CUCTEMBI IBYX JIMHEHHBIX YPABHEHHUI U HECIOKHbIC HEJIMHENHBIE YPABHEHUS;

e  pelaTh JIMHEIHbIE U KBaIpAaTHbIE HEPABEHCTBA C OJHON NEPEMEHHON U UX CUCTEMBI;

e pelaTh TEKCTOBBIC 334X alNreOpanyecKuM METOIOM, HHTEPIPETHPOBAThH MOMYyYSHHBINH pe-
3yNbTaT, MPOBOAUTH OTOOP pEIIeHHA, UCX0ad U3 (hOPMYITUPOBKH 33Ja4H;

e M300pakaTh YKCJIA TOYKAMH Ha KOOPAMHATHOM MPSMOI;

e  OMNpeAensaTh KOOPAUHATHI TOYKH IUIOCKOCTH, CTPOUTH TOUKH C 3aJaHHBIMU KOOPAUHATAMU;
n300pakaTb MHOXKECTBO PEIICHUH JTMHEHHOT0 HEPaBEeHCTBA,;

e  pacro3HaBaTh apu(METHIECKHE U TEOMETPUIECKIE ITPOTPECCUH; PEIIaTh 3a/1a4u C IPIMEHE-
HUEeM (HOPMYIIBI OOLIETO YJIeHa M CyMMBI HECKOJIBKHX IMEPBBIX YICHOB;

e  HaxXOAWTH 3HaueHHs (QYHKLUH, 3aJaHHOU (HopMynoH, Tabnuiel, rpaduKoM 1o e€ apryMeHTy;
HaXOIWTh 3HAYCHHSI apTyMEHTa 0 3HAYCHHIO (DYHKITUH, 3aJaHHON TpadUKOM HIIH TaOIUIIEH;

e  OMNpeAeNsaTh CBOMCTBA (YHKIMH MO ee rpaduKy; IpUMEHSITh IpadudecKue MpeaCcTaBICHUS
MIpH pellIeHUH YPaBHEHUH, CHCTEM, HEPABEHCTB;

e  OIMCHIBATH CBOWCTBA U3YUYEHHBIX (PYHKIIUHA, CTPOUTH UX TPaPUKH;

e  U3BIEKaTh WHGOPMAIIHIO, PEICTABICHHYIO B TA0MUIAX, HA AHarpaMMax, rpadukax; cocraB-
JISITh TaOJHIIBL, CTPOUTH AUArpaMMBbI U TpaduKu;

e pemaTh KOMOMHATOPHBIEC 3a/a4d MyTEM CHCTEMAaTHYECKOTO mepedopa BO3MOXKHBIX BapHaH-
TOB U C UCIIOJIb30BAHUEM MPABUJIA YMHOKCHHUS;

e  BBIYUCIITH CPEIHUE 3HAYECHUS PE3YIbTaTOB U3MEPEHUIL;

® HaxXOAWTh YACTOTY COOBITHS, HCIIONB3ys COOCTBEHHBIE HAONIOICHHUS M TOTOBBIE CTaTHCTHYE-
CKHE JTaHHBIC;

e  HAXOJWTH BEPOSTHOCTH CIyYAHBIX COOBITHI B IPOCTEUIITNX CITyJasiX;

BJAIE€Th KOMIETEHIUSIMH: I[103HABATCIbHONW, KOMMYHUKATUBHOU, WH(pOPMAIIMOHHOW U pe-
(IIeKCHBHOM;

CHOCOOHBI pelliaTh CJAEAYIOIINe KM3HEHHO-TPAKTHYECKHEe 321a4H: CAMOCTOATENBHO MPHOO-
peTaTh M IPUMEHSTH 3HAHUS B PA3IUYHBIX CHTYaIMsIX, pad0TaTh B IpyMIiax, apryMeHTHPOBATh U
OTCTaMBaTh CBOIO TOUKY 3PEHHsI, YMETh CIYIIATh JPYruX, U3BJIEKaTh yueOHYI0 HH(OPMAIIHIO Ha
OCHOBE COTIOCTABUTEIHHOTO aHAIN3a O0BEKTOB, MOJB30BAThCS MPEAMETHBIM yKa3aTeleM JHIIUK-
JIOTIEUIT W CTIPAaBOYHHUKOB JUISI HAXOXKJIEHUST HH(DOPMAITUH, CAMOCTOSTENFHO JIeWCTBOBATh B CH-
Tyallul HEOoIpeeIEHHOCTH MPH PEIICHUH aKTyallbHBIX JJIsl HUX MPoOiIeM.

6) Coaep:kaHHe YUeOHOI0 Kypca MaTeMaTHKH B 9 Ki1acce

PAIIMOHAJIBHBIE HEPABEHCTBA U UX CUCTEMBbI (16 YACOB).

JluHeiiHOe M KBaJIpaTHOE HEPABCHCTBO C OJHOM MEPEMEHHOM, YaCTHOE W 00Ilee pelIeHHe, PABHOCHIIb-
HOCTbh, PABHOCHIIEHBIE MTpeoOpazoBaHus. PanimoHanpHble HEpAaBEHCTBA C OJTHOM MEPEMEHHOW, METOJ HHTEP-
BaJIOB, KpHBasl 3HAKOB, HECTPOTHE M CTPOTME HEPABEHCTBA. DJIEMEHT MHOXECTBA, MOJIMHOKECTBO JaHHOIO
MHOJKECTBA, IyCTOe MHOXeCTBO. IlepeceueHune um oObenuHeHHE MHOXECTB. CHCTEMBbI JTHHEHHBIX HEpa-
BEHCTB, YaCTHOE M 00IIee pEIIeHNEe CHCTEMbI HEPABEHCTB.

Ocnoenasn yenn:

e (bopMupoBaHHE MPEACTABICHUNA O YACTHOM U OOIIEM pPEIICHNH PallMOHATBHBIX HEPABEHCTB U UX CHCTEM,
0 HEPABEHCTBAX C MOJYJIIMHU, O PABHOCHJIbHOCTH HEPABEHCTBR;

®  OBIIAJICHHE YMEHHEM COBEPIIATh PABHOCUIbHBIE TIPE00Pa30BaHus, pelIaTh HEPABEHCTBA METOIOM HH-
TEPBAJIOB;

e pacmupeHue u 0000IIeHHE CBEJCHMI O PAIlHOHAIEHBIX HEPABEHCTBAX U CIIOCO0AaX MX PEIICHHS: METO
WHTEPBAJIOB, METO/] 3aMECHBI IIEPEMCHHOM.

CUCTEMBI YPABHEHHMH (15 YACOB).

PanmonansHOe ypaBHEHHE C JBYMS NI€PEMEHHBIMMU, PEIICHUE YPaBHEHUS C ABYMs [IEPEMEHHBIMHU, paB-
HOCUJIbHBIC YPaBHEHUs, PABHOCHIIbHBIC ITpeoOpa3oBanus. ['paduk ypaBHEHHs, CUCTEMa ypaBHEHUH C IByMsI
[IEPEMEHHBIMH, PELICHUE CUCTEMbI ypaBHEHUH ¢ ABYMS NEepeMEHHbIMU. MeTox OJICTAaHOBKH, METO]| anred-
panyecKoro CIOXKEHHUs, METOJ] BBEJICHUS HOBBIX IIEPEMEHHBIX, I'paduyeckuil MeTOll, paBHOCHJIbHBIE CHUCTE-
MBI YpaBHEHUH.



OcHo6HAsA Ueb:

e  (hopMHUpPOBaHHUE MPEACTABICHUN O CUCTEME JABYX PAllMOHATIBHBIX YPaBHEHUH C ABYMS IIEPEMEHHBIMU, O
paIMOHAIPHOM YPaBHEHHUH C JBYMsI IEPEMEHHBIMH;

®  OBJIAJICHHE YMEHHUEM COBEpPINATh PABHOCHIbHBIC IPeoOPa30BaHNUs, pEIIaTh YPAaBHEHUS U CUCTEMBI YPaB-
HEHUH ¢ IBYMS NEPEMEHHBIMU;

e 0TpabOTKa HABBIKOB PEIICHUS YPAaBHCHUSI U CUCTEMBI YPABHCHUN Pa3IMYHBIMU METOIaMU: Tpaduue-
CKUM, TIOJICTAHOBKOM, are0pandecKkoro CJI0KEHUs, BBEICHUS HOBBIX TIEPEMEHHBIX.

YUCJIOBBIE ®YHKIHWH ( 25 YACOB).

OyHkug, 006JacTh ONpeAeieHHe W MHOXKECTBO 3HAUYCHUH (YHKUMH. AHATUTHYECKUH, rpaduvecKui,
TaOJMMYHBIN, CIOBECHBINM CrOcoObl 3amanus ¢yHkuuu. ['paduk ¢yHkumu. MoHOTOHHOCTH (BO3pacTaHue U
yObIBaHUE) (PYHKIMH, OTPAaHMYEHHOCTh (DYHKIIMU CHU3Y U CBEpXY, HaMMEHbIee M HAauOOJNbIee 3HAYCHUS
GyHKIMM, HempepbIBHAS (YHKIUS, BBITyKJIas BBEPX WM BHHU3. DieMeHTapHble QyHKIuH. YeTHas u HedeT-
Has pyHKUuM 1 uxX rpadpuku. CreneHHble QyHKIMU ¢ HATYpalbHBIM MOKa3aTeNeM, UX CBOICTBA U TpaduKH.
CaoticTBa 1 rpaduky cTeTIeHHBIX (DYHKIMHA C YETHBIM U HEYETHBIM TOKA3aTEeIISIMH, C OTPHUIATEIILHBIM IIEIIBIM
MOKa3aTeseM.

OcHoéHan ueb:

e (QopMupoBaHHE TPEACTABICHUN O TAKUX (PYHIAMEHTAILHBIX MOHATHIX MATEMAaTUKH, KAKUMH SIBIISTIOTCSI
MOHATHSI QYHKINH, €€ 00JacTH onpeAesIcHus, 00JacTH 3HAYCHHUS; O pa3IMYHbBIX CIOc00ax 3aganus GyHK-
[IUU: aHATTUTHYECKOM, TpahnIeCcKOM, TAOITMIHOM, CIIOBECHOM;

®  OBJIaJCHHE YMEHHEM NMPUMEHEHUS] YETHOCTH WIIM HEYETHOCTH, OTPAaHMYCHHOCTH, HETIPEPBIBHOCTH, MO-
HOTOHHOCTH (PYHKIIHIA;

e (QopMmupoBaHHE YMEHHI HAXOAUTH HAMOOJbIIEE M HAUMEHBIIIeE 3HAYCHNE Ha 33IaHHOM TPOMEXKYTKE,
peliasi MpakTU4YecKue 3a/1auu;

e (opMHpoBaHWE TOHUMAHHS TOTO, KaK CBOMCTBA (DYHKITMI OTpa)karoTcsl Ha IOBeeHIH TpadukoB (yHK-
.

INPOI'PECCHUH (16 YACOB).

Uucnosas mocienoparenbHOCTh. CrocoOBI 3a/1aHMs YHCIOBOW TocieaoBaTebHOCTH. CBOMCTBA YUCIIO-
BBIX IIOCJIEIOBATEIbHOCTEH, MOHOTOHHAS IOCIIEI0BATEIbHOCT, BO3PACTAIOMIAs [T0CIIEI0BATEIILHOCTD, YObI-
BalolIasl MOCJIEAOBATEIbHOCTh. ApH(MeTHUECcKas MPOTrpeccusi, pa3HOCTb, BO3pacTarolasi Mporpeccus, Ko-
HevHas rmporpeccusi, GopMyia n-ro wieHa apudMeTHIecKol nporpeccuu, GopMyia CyMMBI YJICHOB KOHEY-
HOW apu(MEeTHYECKOH MPOrpeccuy, XapakTepUCTUUYECKOe CBOMCTBO apudMeTndeckoil nporpeccuu. ['eomer-
pHUUecKasi Iporpeccus, 3HaMeHaTellb IPOrpecCHy, BO3pacTaroLiast Mporpeccusi, KoHeuHas nporpeccus, Ghop-
MyJia N-TO WIeHA FeOMETPUUECKON Mporpeccuu, GopMyna CyMMbl WIEHOB KOHEUYHON reOMETPHUECKON Mpo-
TPECCUH, XapaKTePUCTUIECKOE CBOWCTBO F€OMETPUIECKON POTPECCHH.

OcHoeHasn uenn:

e (hopMHpOBaHHUE MPECTABICHUH O MIOHATHH YHCIOBON TIOCIEIOBATEILHOCTH, apU(PMETHYECKON U TEOMET-
pUYECKOH MPOTrpecCrsX KaK YaCTHBIX CIydasX YHCIIOBBIX MOCIEI0BATENIEHOCTEH; O TPEX CII0co0ax 3aJaHus
MOCJIEZI0BATEIBHOCTH: aHAIMTHYECKOM, CJIOBECHOM M PEKYPPEHTHOM;

e chopMupoBaTh 1 000CHOBATH PsiJ] CBOWCTB apu()METHIECKON U TEOMETPUIECKOHN POTPECCH, CBECTH HX
B OJIHY Ta0IHILy;

® OBIIAJICHHE YMEHHEM pellaTh TEKCTOBBIEC 3a/1a4M, UCIIOIb3YsI CBOMCTBA apiu(METHUECKON U TeOMETpHYIC-
CKOI1 mporpeccum.

3JIEMEHTHI KOMBUHATOPHAKY, CTATUCTUKHA M TEOPUM BEPOSITHOCTEN (12
YACOB).

MeTo/p! peleHus: MPOCTEHITNX KOMOMHATOPHBIX 3a1a4 (1epedop BapHaHTOB, MIOCTPOCHHE JIepeBa Bapu-
aHTOB, MpaBWIO yMHOXeHUs). PaxTopuan. OOmMKN PSR AAHHBIX W PAI JAHHBIX KOHKPETHOTO M3MEPEHHS,
BapHaHTa psja MaHHBIX, €€ KPaTHOCTh, YaCTOTA W IMPOIEHTHAS YacTOTa, CTPYNITUPOBAHHBINA PsiJl JaHHBIX,
MHOTOYTOJBHHKH pactpeneicaus. O0beMm, pazmax, Moja, cpeiHee 3HadueHue. CiydaiitHble COOBITHS: JJOCTO-
BEPHOE ¥ HEBO3MOXHOE COOBITHS, HECOBMECTHBIE COOBITHS, COOBITHE, MMPOTUBOIOIOKHOE JTAHHOMY COOBI-
THIO, CyMMa JIBYX CIIY9alHBIX coOBITHH. Kitaccndaeckas BeposTHOCTHas cxema. Kimaccuaeckoe ornpeseiieHue
BEPOSTHOCTH.

OcHo6HAs Ueb:

e (opmMupoBaHHE MPECTABICHUN O BCEBO3MOXKHBIX KOMOMHAITIAX, O METOJaX CTATUCTHIECKON 00pabOTKH
pPe3yNbTaTOB M3MEPEHH, TIOTYISHHBIX MIPH MPOBEICHUN IKCIIEPUMEHTA, O YMCIOBBIX XapaKTePUCTUKAX HH-
¢dopmanny;

®  OBIIAJCTh YMCHHEM PEUICHUS MTPOCTEHITNX KOMOMHATOPHBIX M BEPOSATHOCTHBIX 3a/1a4.



INOBTOPEHHUE (21 YAC).
OcHo6HAsA Ueb:
e (0000mIeHNe U CHCTeMATH3AIUSI 3HAHUH 110 OCHOBHBIM TeMaM Kypca anreOpsl 3a 9 kiacc;
® TOATOTOBKA K IHHOMY IFOCYIapCTBEHHOMY IK3aMEHY;
e (opMHpoOBaHNE MOHNMAHHS BO3MOXHOCTH HCIIOJIb30BaHUSI MPHOOPETEHHBIX 3HAHUN 1 YMCHHI B
MPAKTUYECKOH JIEATEILHOCTH ¥ ITOBCEIHEBHOM XKU3HU.

Broipaxenusi u ux npeodpa3zoBanus. bykBeHHbIe BeIpakeHUs. UNCIOBOE 3HaUeHNE OyKBEHHOTO BBIpa-
xeHusl. JlomycTuMble 3HaUCHUS MTEPEMEHHBIX, BXOJSIINX B anreOpandeckue BoipakeHus. [loncTaHoBKa BhI-
pakeHH BMECTO ITepeMEHHBIX. PaBeHCTBO OYKBEHHBIX BhIpaKEHHN. T0X/IeCTBO, TOKA3aTENECTBO TOXKIECTB.
[IpeobpazoBanus BeIpakeHw. CBOMCTBA CTENEHEH ¢ IEIBIM MToKa3aTesreM. MHorowieHbl. ClIoXeHHe, BBIUH-
TaHUE, YMHOXXEHHE MHOTOUJIeHOB. DOpMysbl COKpAIIEHHOr0 yMHOXeHHs. Pa3nojkeHne MHorowieHa Ha
MHOXHTeNU. KBagpaTHblil TpexwieH. Buldenenue noanoco keaopama 8 xeaopamuom mpexuiere. Teopema
Buera. PaznoxeHue KBaJpaTHOrO TpeXWi€HAa Ha JIMHEWMHbIE MHOXHWUTEIW. MHOTOWIEHbl C OJHOW IMepeMeH-
Hoii. Crenienp MHOTOUNeHa. Kopenb MHOrowieHa. Anredpandeckas aApoos. Cokpamenue apoOeit. [eiicTust
¢ anreOpandyeckuMu ApoOsiMu. PanpoHansHble BeIpaskeHHs M HX NpeoOpasoBaHus. CBOMCTBa KBaJIpaTHBIX
KOpHEW M X IPUMEHEHHE B BEIYNCICHUSX.

YpaBHenus. YpasHeHnue ¢ oqHoi nepemeHHoi. Kopens ypaBHenus. Jluneitnoe ypasnenue. KBagparHoe
ypaBHeHHe: ¢GopMyna KOpPHEH KBaJIpaTHOTrO ypaBHEHHUs. PemieHune pannoHaNbHBIX ypaBHeHWH. Pemienwne
YPAaBHEHHUM BBICUIMX CTEIEHEH; METOJbl 3aMEHBI IIEPEMEHHOM, Pa3IOKEHUs HAa MHOXUTEIIHA. YPAaBHEHHE C
JIBYMsI IEPEMEHHBIMU; PELLICHHE YPaBHEHUS C IBYMsI IEPEMEHHBIMH.

Cucrembl ypaBHeHuii. Pemenue cuctems! ypaBHeHHH. CuctemMa IBYX JIMHEHHBIX YPaBHEHUMN C BYMs
MEPEMEHHBIMY; PEILICHHE MOJICTAHOBKON U alnreOpanyecKuM CIOKEHHUEM. Y PaBHEHHE C HECKOJIBKHMH Tepe-
MEHHBIMU. PerieHre HeMMHEHHBIX CUCTEM. Pewienus ypasrenuil 8 yeavlx yucuax.

HepaBencrBa. HepaBeHcTBO ¢ 01HON nepeMeHHOU. PenieHue HepaBeHCTBa. JIMHEHHbIE HEPABEHCTBA C
OJTHOW TIEpEMEHHOW M UX cucTeMbl. KBajpaTHeie HepaBeHCTBA. Peuienue OpOOHO-TUHEUHbIX HepaBeHCMS.
UuncnoBble HEPABEHCTBA U UX CBOMCTBA. [oKazamenbcmeo Yuciogulx u aneebpauieckux HepaseHcma.

®yukuun. [onsrue pynkunu. Obnacts onpenencuus Gpynkuun. CriocoOsl 3ananus yHkun. ['papux
¢yHKUIMYM, Bo3pacTaHue W yObiBaHWe (YHKUWH, HauOoJjblllee M HauMMEHbIlee 3HAuYeHUs (YHKUWH, HyIH
(YHKLINY, TPOMEXKYTKH 3HAKONOCTOSHCTBA. UTeHne rpagukoB GpyHKUIMI. DyHKIMH, ONUCHIBAIOIIUE IPSIMYIO
1 00paTHYIO MPOMOPIHUOHAIBEHYIO 3aBUCUMOCTH, UX rpaduku. JInneitnas GyHknus, ee rpaduk, reoMeTpuye-
ckuil cmbic koaddurmentoB. ['umepbona. Kpagparuunas ¢yHkmus, ee rpaduk, mapadona. KoopauHats
BEPILIMHBI Iapaloiibl, OCh CUMMeTpun. Cmenennvie yHKyuu ¢ HAmyparoHolM NOKA3AMenem, ux epaguxu.
I'padukn QyHKIMIA: KOpEeHb KBaJAPaTHBIA, KOPEHb KyOW4eckuid, Moaylb. Mcnonbp3oBanue rpadukoB QyHK-
U U pellieHus ypaBHEHUH u cucteM. [lpumepsl rpaduuecKux 3aBUCHMOCTEH, OTPaKaIONIUX pealibHbIe
Mpolecchl: KonebaHue, MoKa3aTeNbHbIN pocT. Yucnosvie ¢hynkyuu, onucviearowue samu npoyeccwl. llapan-
JIeIbHbLLL NePeHOC 2PApUK08 800b 0cell KOOPOUHAM U CUMMEMPUsL OMHOCUMENbHO OCell.

Koopaunatsl u rpaduku. MzobpaxeHne ducen o4KkaMH KOOPAMHATHOW mpsMoil. ['eomerpudeckwuii
CMBICT MOAYNS yHcia. YNCIoBble MPOMEXKYTKH: MHTEPBAN, OTPE30K, Jdyd. DopMyna paccmosHus mMexncoy
MOYKAMU KOOPOUHAMHOU NpsAmMoU. JleKapTOBBI KOOPAUHATHI Ha IUIOCKOCTH; KOOPAMHATH ToukHu. KoopauHa-
THI cepeAnHbl oTpe3ka. Dopmyna pacCcTOSHUS MEXIY ABYMs TOUKaMHM IUTOCKOCTH. YpaBHEHHE NPSMOH, yr-
J0BOM K03()(PHUIMEHT MpsSMOH, YCIIOBHE MapayUIEeNbHOCTH MPSMBIX. Y PaBHEHHE OKPYXHOCTH C IIEHTPOM B
Havajie KOOPAMHAT U 6 Jioboll 3a0annot mouke. I'paduueckas HHTEPIIPETALIUs YPAaBHEHUH C JABYMS Iepe-
MEHHBIMH U X CUCTEM, HEPABEHCTB C IByMs IEPEMEHHBIMHU U UX CHCTEM.

Apu¢mMeTHyeckasi U reoMeTpudeckas nporpeccuu. [lorsrre yncnoBoi mociemaoBaTensHOCTH. Dop-
MYJIbl OOILEro WwieHa apu(METHYECKON U TeOMETPUIECKOI MPOrpeccuii, CyMMBbI IEPBBIX HECKOJIBKUX YJICHOB
apu(MeTnIecKor 1 reoMeTpUYeCcKoi mporpeccuif. CI0XKHBIE TTPOIEHTHI.

PemeHue TeKCTOBBIX 33/1a4 ajredpanyeckum cnocodom. Ilepexon oT cinoBecHOH GOPMYITHPOBKH CO-
OTHOUICHUH MEX]y BEIMYMHAMH K aNreOpanvecKom.

JJIeMeHTBI JIOTHKH, KOMOWHATOPHKH, CTATHCTHKH H TEOPHH BePOSITHOCTEIA.

Onpenenenusi, 10Ka3aTeNbCTBA, aKCHOMBI M TeopeMbl; cieAcTBus. Kontpmpumep. Jloka3areiabcTBO OT
npotuBHOro. [IpsiMast u oOpaTHas TeopeMbl. Muodcecmeo. Dnemenm MHOdCeCmEa, nOOMHONHcecmeo. Obb-
eouHenue u nepecedenue muodxcecms. Juazpammor dinepa. Ilpumepsl pelieHnss KOMOMHATOPHBIX 3aJay: I1e-
peOop BapuaHTOB, IpaBUiI0 yMHOXeHUA. Ctatuctudeckue AaHHble. [IpencraBieHue NaHHBIX B BUAE TaOJIMIL,
qUarpamm, rpaduKoB.
7.TecTHpoBaHMe yYalIUXCs, MOATOTOBKAa K OI'D. — 354



KAJIEHJAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Ne Tema Kon-Bo | XapakTepucTHKa OCHOBHBIX BH- Kontpons 3nanuit [Inanupyemsbie pe3ynbTaThl Hara
ypoka 4acoB JIOB NIEATEIbHOCTH poBe-
JICHUS

1 JIvHeliHbIe U KBapaTHbIE HEPABEH- 1 JIuneiinoe (010 3HaTh: ONpeCICHUS TUHEHHOTO
CTBa U KBa/IpaTHOE HEPABEHCTBO 1 KBa/IPaTHOI'O HEPABEHCTBA.

2 JIvHelHbIe U KBaipaTHbIE HEPABEH- 1 C OJIHOHM IEPEMEHHOM, YaCTHOE U HNPK YMeTh: pemarh JUHEHbIE
CTBa o01iee pemeHne, paBHOCHITb- Y KBaJ[paTHBIC HEPABEHCTBA

3 JluneiiHple ¥ KBaJpaTHBIC HEPABEH- 1 HOCTb, PABHOCHJIbHBIC ITPeoOpa- UPJ1 C OJHOM IEPEMEHHON, METOAOM
CTBa 30BaHUsl, METO/I MHTEPBAJIOB. WHTEPBAJIOB.

4 PanmonanpHbIe HEPaBEHCTBA. 1 PanmionansHbIC HEpaBEHCTBA C DO

5 PanmonansHble HepaBeHcTBA. 1Ipu- 1 OJIHOM NIEPEMEHHOM, METO/| UH- (O10) 3HaTh:0npeeNieHHe paroHaIbHO-
MepBI peleHus JpoOHO- TEPBAJIOB, KpHBasi 3HAKOB, HE- T'0 HEPAaBEHCTBA C OJTHOM IepeMeH-
paIoHATBHBIX HEPABEHCTB CTpOTHE U CTPOTHE HEPABEHCTBA. HO.

6 PanmonansHble HepaBeHcTBa. [1pu- 1 HPK YMeTh: pemate palnoHaIbHbIE He-
MEphI PEelIeHHUs IPOOHO- paBEHCTBAa METOJIOM WHTEPBAJIOB.
paIOHAIBHBIX HEPABEHCTB

7 [lepexon OT clloBECHOH OpMyITH- 1 141911
POBKH COOTHOIIICHUH MEXK]Ly BEJINIH-

HaMHU K aJire0panyecKoi

8 Ilepexon oT croBecHOH GOpMyIIH- 1 CP
POBKH COOTHOIIICHUI MEXITy BEINIH-

HaMH K aJire0panyecKkoi

9 ITonsarue muoxkectBa. [TonmMHOXKeE- 1 DJIeMEeHT MHOKECTBA, IOJIMHO- DO 3HaTh MOHATHSI MHOXKECTBA, O/~
ctBo. [lepeceuenue n oobearHEHNE YKECTBO JAHHOTO MHOXKECTBA, ITy- MHOXECTBA TaHHOTO MHOXCCTBA,
MHOXecTB. Kpyru Diinepa cToe MHOXkeCTBO. [lepeceueHue u IycToe MHOXKeCTBO. llepeceuenne

10 MHOXeCTBa ¥ ONepaIlii HaJl HUMU 1 00bEINHEHNE MHOXKECTB. NPK ¥ 00bEeAMHEHNE MHOKECTB.

11 MHoxecTBa U onepaiuy HaJl HUMU 1 HUPJ1 .

12 | CucreMsl pallMOHAILHBIX HEpa- 1 CuCTeMBbI JIMHENHBIX HEPABEHCTB, ®0 YMETb peluarh CHCTEMbl JIMHEHHbIX
BEHCTB. 4acTHOE M 00LIee PELICHHE CH- HEPaBCHCTB.

13 Cucrembl palMOHAFHBIX HEpa- 1 CTEMBbI HEPABEHCTB. CP
BEHCTB.

14 Cucremsbl pallMOHAJIEHBIX HEpa- 1 HNPK
BEHCTB.

15 Cuctemsl parioHaILHBIX HEpa- 1 UPJ1
BEHCTB.

16 Konmponvuasn paboma Nel nio teme 1 KP

«HepaBeHCTBa U cHCTEMBI Hepa-




BCHCTB»

17 OcHOBHEBIC IOHATHS. PanimonanpHBIC PanmonansHOE ypaBHEHHE C /IBY- (O[] 3HaTh OIpeeIICHHEe paroHaIbHO-
YPaBHEHHUS C IBYMSI IEPEMEHHBIMU Ms1 IEPEMEHHBIMH, PEIICHUE IO YPaBHEHHUS C IByMs IIEPEMEH-

18 I'paduk ypaBHEHUS ¢ ABYMS mepe- YpaBHEHUS C IBYMsI IEPEMEHHBI- HNPK HBIMHU
MEHHBIMU MU, PaBHOCHJIbHBIE ypaBHEHUS,

19 Cucrembl ypaBHEHHUH ¢ ABYMS Iiepe- PaBHOCHJIBHBIE TPEOOpa30BaHMUS, P/ YMeTh pemmars ypaBHEHHS € IBYMS
MEHHBIMA rpaduK ypaBHEHHS, CHCTEMA MEPEMEHHBIMHU, PABHOCHJIbHBIC

20 HepaBeHCTBa U CHCTEMBI HEPABEHCTB YpaBHEHUH, pellIeHUE CUCTEMBI CP ypaBHEHUSI, pABHOCHJIbHBIE TPE00-
C ABYMsI IEPEMEHHBIMU YpaBHEHUH. pazoBaHusl, TpaduK ypaBHEHHUS,

cUCTEMa YpaBHEHUH, pEeLIeHUE CU-
CTEMBbI YPaBHEHUI.

21 MeToabl peleHus: CUCTEM YpaBHE- MeTox ITOACTAHOBKH, METO/I aJl- 3HaTh METOJ] AJITeOPANYECCKOTO
HuH. MeTo IToCTaHOBKHU reOpandecKkoro CIOXKEHHS, METO]T DO CIIO’KCHMS, METOJI BBEICHUS HOBBIX

22 MeToBI pelIeHUs] CHCTEM ypaBHE- BBEJICHUSI HOBBIX IIEPEMEHHBIX, P [IEPEMEHHBIX..

HUM. MeToj MoACTaHOBKH PaBHOCUIIBHBIE CUCTEMBI YpaBHE-

23 | MeTopl pelieHusI CHCTEM ypaBHe- HU. NPK VYMeTh peniaTh CUCTEMbI YPaBHE-
Huil. MeTo[ anredpamdecKoro cio- HUHI METOAOM MOJCTAaHOBKH, METO-
JKEHHUS JIOM aIre0panydecKoro CIOXKEeHNS,

24 Meronb! peleHust CUCTEM ypaBHE- @0 METOA0M BBE/ICHMS HOBBIX IIEpE-
Huil. MeToJ1 anreOpandecKkoro cio- MEHHBIX.

KEHHUS

25 MeToab! penieHus: CUCTEM ypaBHE- CP
HUil. MeToJ1 BBEJIEHNS HOBBIX NIEpe-

MEHHBIX

26 CucTeMbl ypaBHEHUH Kak MaTeMaTH- CocraBieHne MaTeMaTHUECKON 3HaTh MeTO[ alNredpanyeckoro
YECKHE MOJEINN PealbHbIX CUTYaIHH MoJieNn, paboTa ¢ COCTaBICHHOM PO CJIOKEHHMS, METOJ] BBEIEHHUS HOBBIX

27 Cucrembl ypaBHEHHH KaKk MaTeMaTH- MOJEJIBIO, CHCTEMA JABYX HEJIH- NP/l [IEPEMEHHBIX..

YEeCKHe MOJAEIH PeabHbIX CUTYyaIUH HEHHBIX YpaBHEHHH, IPUMEHEHHE

28 Cucrembl ypaBHEHH KaK MaTeMaTH- BCEX METOJOB PCIICHUE CUCTEMBI HNPK YMeTh pemars CUCTEMBI ypaBHE-
YEeCKHEe MOJEIH PeabHbIX CUTYalUH ypaBHEHUH. HUH METO/I0M TOJICTAaHOBKH, METO-

29 Cucrembl ypaBHEHHH KaKk MaTeMaTH- @0 JIOM aJIreOpanydecKoro CIOXKeHus,
YEeCKHe MOAEIH PeabHbIX CUTYaIUH METOJIOM BBEJICHUS HOBBIX TIepe-

30 Cucrembl ypaBHEHHH Kak MaTeMaTH- HUPK MEHHBIX.

YECKHE MOJEIN PeabHbIX CUTYaIHH

31 Koumponvuas paboma Ne2 1o Teme KP
«CucteMbl ypaBHEHHI»

32 OnpenesneHne YUCI0BOH QYHKINH. ®yHKIHKA, HE3aBUCHMAsI U 3aBH- 3HaTh : ompeneseHne 00IacTu

cuMas IepeMeHHas1, 001acTh DO omnpeneNcHUsT 1 MHOYKECTBA 3HaUe-

33 Ob6nacTh omnpeaenenus, 00JacTh 3Ha- OlpesieNIeHNe U MHOXKECTBO 3Ha- WP HUM QyHKINM,CTIOCOOBI 3aJaHus




YyeHUH QyHKIHUH

4yeHu#d QyHKIUH, rpaduk GyHK-

GbyHKIIH

34 OO6macth onpeneneHus, 001acTh 3Ha- 1 WU, KyCOYHO-3amaHHast (pyHK- HNPK YMeTh:HaX0IUTh 00JIaCTh Ompe/Ie-
ueHnH QyHKITHI LY. JIEHUSI 1 MHOKECTBO 3HaYEHUI

35 Pemenue 3agau Ha HaxoxaeHNE 00- 1 CP (GyHKUIUH, CTPOUTH TpaduK QyHK-
JIacTH ONpeseeHus U 00JIacTy 3Ha- UM, KyCOYHH (YHKIIHH,
yeHnH QyHKINi HCCIIE0BAHNE HA MOHOTOHHOCTB,

36 CriocoObI 3a1aHust QYHKIHNA 1 Crioco0ObI 3a1aHusT PyHKIMN OTpaHUYEHHAsA CHU3Y, OTPaHUYCH-

(anamuTHueckui, rpaguyecKui, DO Hasl CBEpXy Ha MHOKECTBE (DyHK-

37 CriocoOnI 3ananust pyHKIUH 1 TaOJINYHBIHN, CJIOBECHBIN). UPa LMY, OTPaHUYECHHAs QYHKIIHS,

HaMMeHbIlIee U HauOoblee 3Ha-

38 CaoiicTBa QyHKIHUHA. MOHOTOHHOCTb, 1 Bospacraromas u yosIBaromias Ha O ICHMA Ha MHOXCCTBE
OTPaHUYEHHOCTb, HANOOJIbIIIEE, MHOX€eCTBE (YHKIHsI, MOHOTOH-

HavMEHbIIIee 3HAUYCHNS (PYHKIIUH. Hast QYHKIHS, NCCIIEIOBAaHNE Ha

39 CaoticTBa QyHKIUHA. MOHOTOHHOCTB, 1 MOHOTOHHOCTb, OTPAHHYCHHAS HNPK
OTPaHUYEHHOCTb, HANOOJbIIIEE, CHH3Y, OTpaHUYEHHAs CBEPXY Ha
HavMEHbIIIee 3HAYCHUS QYHKIHH. MHOXeCTBEe (PYHKIIMH, OTpaHu-

40 Jluneitnas pyukuumst y=kx+m, pyHk- 1 YeHHas QyHKIHSA, HAMMEHBLIEE U 141911 3HaTh BUJ JTUHEHHON QYyHKIMH
s y=kx’ (K # 0), pynxmms y=K/X, HaNGOTbIIEE 3HAYCHUS HA MHO- y=kx+m, byuxuun y=kx’ (k # 0),
byHKIMS Y= \/; , GyHKIHS Y= |X| , HKECTBE, HENPEPhIBHA QYHKIIMA, bynkun y=K/X, byHkuuu y= \/; ,

) BBIITYKJIasi BBEPX, BBIMTYKJIast )
y=ax“+bx+c BHU3, JJIEMEHTAPHBIE (PYHKIIUH. dyHKIHS y= |X| , y=ax“+bx+c.

41 HHHeﬁHag Pymcttus y=lockm, QyHic- 1 CpP YMeTh CTPOUTH M YUTATh rpaduKu
st y=kx" (k# 0), pymxcrms y=k/x, nuHeHON QyHKIuU Y=KX+m,
byHKIHS Y= \/; , byHKIHSA Y= |X| : dysxmun y=kx* (k # 0), byHKIHH
y=ax*+bx+c y=K/x, bynkipn y= \/; , yHKIHS

y=|x|, y=ax*+bx+c.

42 YeTHble M HEUETHBIC (QYHKITUH 1 UerHas QyHKIHS, HEUETHAS PO 3HaTh onpeAeneHus YeTHON(PYHK-

43 YeTHble M HEUETHBIE HYHKIUH 1 ($yHKLUS, CHMMETPHYHOE MHO- HNPK UM, HEYETHOH (DyHKLINH.

44 YeTHble U HEUCTHBIC HYHKITUH 1 JKECTBO, AJITOPUTM UCCIIEJOBAHU UPJI VYMeTs oTin4aTh , rpaduk HedeT-

(YHKIIMHU HA YETHOCTD, rpaduk HOU (GyHKIUH, TpaduK YeTHOU
HedeTHOH QyHKIMHU, rpaduK deT- GbyHKINH.
HOW (YHKLHUH.

45 Konmponvnasa paboma Ne3 nio teme 1 KP
«HucnoBeie HYHKITAMY

46 Oynxmn Y =X"(Ne N)ux cBoii- 1 Crenennast pyHKIUS C Haty- 3HaTh onpeeNicHUe CTEEHHOM
CTBa 1 rpaduKy PaJbHBIM T0Ka3aTeNeM, CBOHCTEA D0 ¢byHKINU ¢ HaTypaIbHBIM MOKa3a-

17 o » 1 1 rpad K CTeNeHHON (QyHKINH C TP TeneM, CBoicTBa | rpaduk cre-
dyukmmn Y =X"(Ne N)ux croii- A

HaTypaJIbHBIM ITOKAa34aTCJICM,

MEHHOHM (QYHKIMU C HATYpalbHBIM
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CTBa U rpaduku

CBOHCTBa U rpad)uK CTEIIEHHOM

MoKasareyneM, CBOMcTBa U Trpaduk

n o i -
48 Oynkmm Y = X (n eN ) X CBOi- cbyHuKuI/IH C YETHBIM ITOKa3aTesaeM, HPK CTEIICHHOM (bYHE(I_II/II/I C YETHBIM I10
CTBa 1 rpaduKn CBOMCTBa U TpadUK CTCTICHHAS KazaTreseM, CBOWCTBa U Tpaduk
9 P . (byHKITHS ¢ HEYETHBIM TTOKa3aTe- CP cTeneHHast (PYHKIUS ¢ HEYCTHBIM
Oynkman Y =X"(Ne€ N)ux cBoii- JIeM, PELIEHUE yPaBHEHH Tpa- noKasartesieM, CTENeHHOM QyHKIUH
CTBa ¥ rpauKu (rgeckm. C OTPHIIATEIbHBIM IIETBIM MTOKa3a-
50 Oyuxkmmn Y =X " (n eN ) , HX Crenennas QyHKIUS C OTPHUIIaA- TeseM, e€ CBOMCTBa u rpaduk, rpa-
. o TEJTBHBIM LENIBIM HOoKa3aTeneM, eé ®O (uk crenennas QyHKIUS C YETHBIM
CBOICTBA U TpaduKu N
P CBOICTBa U TpaduK, rpaduk cre- OTPHUIATENFHBIM IIEJIBIM ITOKa3aTe-
NeHHast GPYHKIUS C YETHBIM OT- neMm, Tpaduk cTerneHHas QyHKIUS C
pHULATETFHBIM IENTBIM [TOKa3aTe- HEYETHBIM OTPHUIATCIBHBIM I[CJIBIM
nem, rpaduk creneHHast pyHKIUS MOKa3aTeeM. YMeTh pelaTh ypaB-
C HEUETHBIM OTPHIIATEIHHBIM IIe- HEHUs rpadIecKy.
51 Oyuxkipn Y =X " (n eN )’ X JIBIM TTOKA3aTeJIeM, PEIICHUC HUPJ1
. ABHEHHI rpapuuecKu.
CBOWCTBa U Tpaduku P pag
52 | Oypkuun y=X" (n € N), ux HPK
CBOICTBa U TpaduKn
—(2n+1 o
53 Oynkm Y = X (2n+1) | ee cBOCTBA OyHKIMSI KyOU4eCcKOTO KOPHS, @0
rpaduk QyHKIIUU
u rpaduk P 3(1) by
—(2n+1 =3/ X ,cCBOMCTBA JaHHOW (PYyHK-
54 Oyakmmn Y = X ( ), dhyHKIHSA Y=NAS A by WPK
. ITHH.
y =%/ X, ee cBOWCTBa U rpaduk
55 Uccnenoanne GyHKITHIA UPJ
n _
y=x"(neN), y=x" (neN),
y — X—(2n+1)
56 Konmponvnasa paboma Ned4 nio teme KP
«YwucnoBble GyHKIHM»
57 UwrcnoBble MOCIIeI0BaTeIbHOCTH. UucnoBas mMociieioBaTeIbHOCTb, O
OrnpeaeneHne 9YUCIIOBOI TIOCIEA0Ba- CITOCOOBI 3a/TaHMSI TIOCIIEIOBA- 3HaTh ONpeAeNICHUs YUCIO-
TEJIBHOCTH. TENBHOCTH (aHAJTMTHYECKOE, CJIO- BOH MOCJIEI0BATEILHOCTH, CIIOCO-
58 AHanuTHYECKOE, CIIOBECHOE U PEKYP- BECHOE, PEKYPPEHTHOE), CBOIi- HNPK OBl 3a1aHKS TTOCIIEI0BATELHOCTH
PEHTHOE 37aHHE TIOCIIEI0OBATEILHO- CTBa YUCJIOBBIX TIOCJIEIOBATEIb- (aHamuTHYECKOE, CIIOBECHOE, Pe-
CTH HOCTEM, MOHOTOHHBIE TIOCJIeI0Ba- KyPPEHTHOE), OIIPEIeTICHUE apu-
59 AHaJIMTHYECKOE, CIIOBECHOE U PEKYP- TEIHHOCTH (BO3pacTaromiasi, yobl- NPT METUYECKON U TEOMETPUUECKON

PCHTHOC 3JaHUC MMOCJIICAOBATCIILHO-
CTH

BaIOIIasN).

MOCJIeI0BaTeNILHOCTEH,3HATh (op-
MYJIBI
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60

MoOHOTOHHEIE OoCJICA0OBATCIIBHOCTHU

CP

61

Apudmermaeckas mporpeccust. Oc-
HOBHBIE TIOHATHA. DopMmyra N-ro
qjieHa apu(METHIECKOM MPOrpeccuu

62

®opmyiia CyMMBI YIEHOB KOHEUHOU
apuhMETHICCKOMN IPOTPECCHH

63

DopMyna CyMMBbI YIEHOB KOHEUHOMI
apu(METHYECKOH MPOTPecCHu

64

XapakTepucTUIeCKOEe CBONCTBO
apuMeTHIeCcKOr MPOTPECCH

65

Pemenue 3anau Ha HaxoXAEHUE N-TO
YJIeHa U CyMMBI WICHOB apu(pMeTH-
YECKON NPOrpeccuu

§17
§18

D0

ap.I/IFCOM.HOCJ'IC,[[OBaTCJ'ILHOCTefI.

YMets paboTath ¢ apupmeTnie-
CKOM U TeOMEeTPUYECKON TIOCIe0-
BaTEJIbHOCTEH, HCIIOIB30BaTh (POp-
MYJIBI 1715 peILIeHUs 3a/1a4.

HNPK

VP

HNPK

CP

66

I'eomerpuueckas mporpeccus. Oc-
HOBHBIE NoHATHA. PopMyna N-To
4JICHa T€OMETPUYECKOM IIPOrpeccui.

67

®opMmylia CyMMBI YJIEHOB KOHEUHOU
reoMeTpUUYECKON Iporpeccun Xapak-
TEPUCTUYECKOE CBOMCTBO r€OMETPH-
YECKOU ITPOrpeCCHU

68

®opMyna CyMMBbI YIEHOB KOHEUHOMN
reoMeTpUUYECKON Iporpeccun Xapak-
TEPUCTUYECKOE CBOMCTBO r€OMETPH-
YECKOH ITPOrpeCCHU

69

IIporpeccuu n 0aHKOBCKHE pacueThl
(croXxHbIe MPOLICHTHI)

70

Pemienue 3a1ay Ha HaxoXIaeHUE N-Tro
YJIeHa ¥ CYMMBI 4JICHOB KOHEUHOM
T€OMETPUUYECKON IPOrpeccuu

71

Pemenue 3agau Ha HaxoXAEHUE N-TO
YJIeHA ¥ CYMMBI WIEHOB KOHEYHOI
reoMEeTPUUECKON 1 apu(hMEeTHIECKOi
IIPOIPECCUH

I'eomerpuyeckas nporpeccus,
3HaMEHATEJb IPOTPECCHH, BO3-
pacraroniast IporpeccHs, KOHeY-
Has nporpeccusi, ¢popmyna N-ro
YJieHa FeOMETPUYECKOI ITporpec-
CHH, TIOKa3aTelbHas QyHKIUS,
(dhopMyJia CyMMBI YJICHOB KOHEY-
HOHM T€OMETPUUECKON Mporpec-
CHH, XapaKTEPUCTHYECKOE CBOM-
CTBO F€OMETPUUYECKOM Mporpec-
cud, GopMyJia IPOCTHIX U CIO0XK-
HBIX TIPOLIEHTOB.

@0

HNPK

VP

NPK

CP

1P]]

72

Koumponvnas paboma Ne5 1o Teme
«ITporpeccumn»

KP

73

KombunaropHsble 3an1aun

74

[TpumMepbl KOMOWHATOPHBIX 3aau:

Merton nepebopa BaprHaHTOB, Jie-
PEBO BO3MOXKHBIX BAPHAHTOB,

D0

NPK

3HaTh METOJIBI U PEIICHUS KOMOU-
HaTOPHBIX 3a/1a4, METOJIBI CTATH-
CTHYECKOH 00pabOTKHU pe3yibTa-
TOB U3MepeHui. YncaoBbie Xapak-

12




nepedopoB BapHAHTOB, IPABHIIO
YMHOKEHHSI

MPaBUIO YMHOXKEHUS, (PaKTOpH-
all.

TEPUCTHKH HHPOpMaIiu (MoJa,
o0wem, pazmax, cpeqaee). Cirydaii-

75 IIpuMepsr KOMOMHATOPHBIX 331a4: HUPJ1 HBbIE COOBITHSA: JOCTOBEPHOE U HE-
nepedopoB BapHAHTOB, IPABHIIO BO3MOYKHOE COOBITHS, HECOBMECT-
YMHOXKECHHUS HBIE COOBITHS, COOBITHE, IIPOTHBO-

76 Craructrka — Au3aifH HHOOPMAIIHH. MerTto/p1 cTaTHCTHYECKOH 00pa- DO TOJIOKHOE JTAHHOMY COOBITHIO

77 IIpencraBieHue TaHHBIX B BHIIE Ta0- 0OTKH pe3yIbTATOB H3MEPEHUH, HNPK
nu, auarpamu, rpagukos. CpegHue OOIIMH psiA AAHHBIX U PsA JaH- YMeTh perate KOMOMHATOPHBIE
pe3yabpTaThl U3MEPEHUN HBIX KOHKPETHOTO N3MEPEHHS, 3aJ1a4d, TIPOCTEUIITIE BEPOATHOCT-

78 [loHsITHE O CTATHCTHYECKOM BBIBOJIC BapHaHTa psi/ia TaHHBIX, €€ KpaT- UPJ HBI€ 33]1a4{, BBIYUCIISATH YaCTOTY
Ha OCHOBE BBEIOOPKHU HOCTb, YaCTOTA U MPOIICHTHAS COOBITHIA, BEPOSITHOCTh, PABHOBO3-

4acToTa, CrpyIIHUPOBAHHBIN PsijI MOJKHBIE COOBITHS U TIOJICUET MX
JAHHBIX, MHOTOYTOJIEHUKH Pac- BEPOATHOCTH

MIpesieJIeHNs, YUCIOBbIE XapaKTe-

puctuku nHGOpMauu (MoJa,

0o0BeM, pa3max, cpeaHee).

79 [IpocTeiimme BEpOSTHOCTHBIE 3a/1a4H. CrnyyaifHple COOBITHS: TOCTOBEP- O
[TonaTre u npuMeEpPHI CIyHYaHBIX CO- HOC ¥ HEBO3MOXHOE COOBITHS,

OBITHIA. HECOBMECTHBIE COOBITHS, COOBI-

80 YacroTa coOBITHH, BEPOSTHOCTD. THE, MIPOTUBOIIOIONKHOE TAaHHOMY HNPK
PaBHOBO3MOKHBIE COOBITHS U TIO- COOBITHIO, CyMMa JBYX CIy4ai-

CYET MX BEPOSITHOCTHU HbIX coOmiTui. Kitaccuueckas

81 [IpencrarieHne 0 TeOMETPHUIECKOMN BEepoATHOCTHas cxema. Kiaccu- CP
BEPOATHOCTH YECKOE OIpeJIeIeHne BEPOSTHO-

CTH.

82 OKCcriepUMeHTaIbHbIE TaHHBIE U Be- Cratuctuueckasi yCTOWYMBOCTb, 0
POSITHOCTH COOBITHI CTaTHCTUYECKAsl BEPOSTHOCTb.

83 OKCTIepUMEHTAJIbHBIE TaHHBIC U BE- 141911
POSITHOCTH COOBITHI

84 Konmponvnasa paboma Ne6 o teme KP
«OneMeHThl KOMOMHATOPHKH, CTaTH-

CTHKHU ¥ TEOPUHU BEPOSITHOCTEW»

85 TIoBTOpenue. Bripaxxenus u ux npe- bykBeHHbIe BeIpaxxeHus. Uuciio- NP
o0pa3oBaHus BO€ 3HaYeHUE OYKBEHHOTO BBIpa-

86 IToBTOpenue. Beipaxenus u ux npe- xeHus. JlomycTrMble 3HaUEHHS T 3HaTh: TEOPETUUECKUI MaTepHal 3a

00pazoBaHMs

MIEPEMEHHBIX, BXOIAIINX B aJl-
reOpanueckre Beipakenus. [lox-
CTaHOBKA BBIPAKCHUN BMECTO
IepeMeHHbIX. PaBeHCTBO OyK-

KypC OCHOBHOM IIKOJIbI. Y METh:
HCITOJIH30BATh TCOPHIO TIPH perlie-
Huu 3ananuit OI'D, Mmonynb «An-
reOpay, 3a Kypc OCHOBHOH IITKOJIEI.
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BEHHBIX BhIpakeHUH. [Jokaza-
TENBCTBO TOXAECTB. [Ipeodpaso-
BaHW BeIpaxkeHuit. CBoiiCTBa
CTEIEHEH C IEeJbIM MOKa3aTeIeM.
CrnosxeHue, BEIUNTaHHE, YMHOXKE-
HH€ MHOTOWIEHOB. POpMYIIBI
COKPAIIICHHOTO YMHOKEHHUSL.
KBanpaThelii TpexuieH. Bsioene-
HUe NOHO20 K8aOpama 8 K8ao-
pamnom mpexunene. Teopema
Buera. Pa3noxxenue kBaapaTHOro
TpexXwieHa Ha THHEWHBIE MHOXKH-
Teau. MHOro4ieHsl ¢ OJHOM Ie-
pemenHOM. CTEeHbh MHOTOYJICHA.
Kopenp MHOTOUNEHA. AnreOpan-
yeckas 1pook. CokpalieHue 1po-
Oeii. [leiicTBus ¢ anreOpanye-
CKUMHU JIpo0siMu. PanimoHanbHbie
BBIpXEHHSI X UX TTpeodpa3oBa-
Hus. CBOMCTBA KBaJIpaTHBIX KOP-
HEH ¥ UX NMPUMCHEHUE B BBIYKUC-
JICHUSX.

87

IloBTOpeHue. YpaBHEHUs.

88

IloBTOpeHue. YpaBHEeHUSI.

YpaBHEHHE C OAHOM NEpEMEH-
Hoil. Kopens ypaBuenwust. JInnei-
Hoe ypaBHeHue. KBagpaTHoe
ypaBHEHHUe: GpopmMyiia KOpHEH
KBa/IpaTHOTO ypaBHEeHHUs. Perre-
HUE PallMOHAJBHBIX YPaBHEHHH.
VYpaBHEHHA BBICIIUX CTEIIEHEH;
METO/]Ibl 3aMEHBI IEPEMEHHOM,
Pa3IOXKEHHSI HA MHOXKHUTEJIH.
YpaBHEHUE ¢ ABYMsI IEPEMEH-
HBIMH; PEILICHUE YPABHEHUS C
JIByMsI IEPEMEHHBIMH.

VP

89

IToBTOpenne. Cuctemsl ypaBHEHHN

90

IToBTOpenne. CUCTEMBI ypaBHEHHIA

Cucrema ypaBHEHMH; pelIeHHE
cucrembl. Cucrema JABYX JIMHEH-
HBIX YpaBHEHHMH ¢ JByMs Iepe-
MEHHBIMHU; pEIIEHUE IMOACTaHOB-
KOH M anre0panyecKiM CI0KEeHHU-

1PJ{
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eM. YpaBHEHHE C HECKOJIbKUMHU
nepeMeHHbIMU. HenuHelHble cu-
CTeMBl. YpasHeHUs 8 yeablx Yuc-
Jax.

91

ITosTropenue. HepaseHncTna

92

TToBTOopenue. HepaBencTna

HepaseHcTBO ¢ 04HOM IEpEMEH-
HoU. Pemienue HepaBeHcTBa. JIu-
HEWHbIC HEPABEHCTBA C OAHOU
MEPEMEHHOMN U UX CUCTEMBI.
KBanpartHbie HepaBeHCTBA. [poo-
HO-JIUHElIHblEe HEPABEeHCMEd.
YucnoBble HEPABEHCTBA U UX
CBOMCTBA. /{oxazamenbcmeo yuc-
JI0BBIX U aeebpauieckux Hepa-
BEHCMS.

UPJ{

93

IToBTrOopeHue. PyHKIUHU

94

[ToBTOpenue. @yHKIUU

[onstue dpynkmun. O6macTh
onpeaeneHus Gpyukiuu. Crioco-
Ob1 3aanus pyHkuuu. ['padux
(hyHKIIMH, BO3pacTaHue U yObIBa-
HUe QyHKIMU, HAUOOIIbIIIEE U
HaWUMEHbIlIee 3HaYeHUsT (PYHKIUH,
HyJ1 (YHKUINH, IPOMEKYTKU
3HAKOIOCTOSIHCTBA. UTeHHe rpa-
¢ukoB pyHkuui. OyHKIIUM, OMHU-
CBIBAIOIINE NMPSIMYIO 1 00paTHYIO
MPONOPLUOHAIBHYIO 3aBUCHMO-
cTH, ux rpaduku. Jluneitnas
(dhysaKus, ee rpaduK, reOMeTpH-
YECKHUI CMBICT KO PHUINEHTOB.
l'umep6oma. KBagparnynas
¢dyHkuus, ee rpaduk, mapadona.
Koopnunats! Bepuiasl napabo-
761, OCh cuMMeTpun. Cmenennuie
GyHKYUuU ¢ HaMYpPaATLHLIM NOKA-
3amenem, ux epaguxu. I'papuxu
($yHKUUMI: KOpEeHb KBAIPaTHBIN,
KOPEHb KyOMYEeCKUH, MOy JIb.
Hcnons3oBanue rpadukoB GyHK-
LUK 1715 pelleHns ypaBHEHUH U
cucreM. [Ipumepsl rpadguyueckux

UPJ{
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3aBUCHMOCTEH, OTPAKAIOIINX
peasbHbIe MIPOLIECCHl: KoJiebaHue,
MoKa3aTeybHbIN pocT. Yucnosvle
@yHKyuU, onucvlgarouue dmu
npoyeccwl. Ilapannenvrwiii nepe-
HOC epaghuroe 6006 ocell KOop-
OUHAM U CUMMEMPUsL OMHOCU-
mebHO ocell.

95

Koopawrats! u rpadbuku

96

Koopaunatsr u rpaduku

UzobpakeHne uncen TOUKaMu
KOOpJMHATHOM npsiMou. ['eomer-
PHYECKHUIT CMBICI MOIYJIS YHCIA.
UmncnoBble MPOMEXYTKH: UHTEP-
BaJI, OTPE30K, J1yd. Popmyna pac-
CMOANUA MEAHCOY MOUKAMU KOOD-
Ounamuoul npamou. JlekapToBbl
KOOPJAWHATHI Ha TJIOCKOCTH; KO-
opauHatbl Touku. KoopauHater
cepeanHsbl orpeska. Dopmyna
PaCCTOSIHUSI M@Ky JIBYMS TOU-
KaMH TJIOCKOCTH. Y paBHEHHE
MIPSIMOH, YTII0BOH KO3 PHUIMeHT
HpsIMOM, YCIIOBHE NAPAJLIEIbHO-
CTH TPSIMBIX. YpaBHEHHE OKPYXK-
HOCTH C LIEHTPOM B Haydaye Koop-
JIUHAT U 8 11060U 3A0AHHOU MOY-
xe. I'padmueckast vHTEpIpeTaIHs
ypaBHEHUH ¢ ABYMSI IEpEMEHHBI-
MH U UX CHCTEM, HEpPaBEHCTB C
JIBYMSI IIEPEMEHHBIMH U MX CHU-
CTEM.

VP

97

ApudmeTrnueckas U reoMeTprIecKast
IIPOTrPECCUN

98

Apudmerrueckas 1 reoMeTpHUECKast
IIPOTpPeCCUu

IToHsTHE TIOCIIENOBATEBHOCTH.
ApudmeTrueckas U reoMeTprye-
ckas niporpeccun. @opmyIibl 00-
[Iero WwieHa apu(MeTUIECKOi u
reoMEeTpUUYECKON Mporpeccui,
CYMMBI IIEPBBIX HECKOJIBKHX UJIe-
HOB apu()METHUICCKOHN 1 TEOMET-
pugeckoit mporpeccuii. CiaoKHbIE
MIPOLIEHTHI.

WP]]
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99

Penrenune TeKCTOBBIX 3aga4

100

Penrenne TekcTOBBIX 3a/1a4

[lepexon ot cioBecHO# popmy-
JUPOBKHU COOTHOIICHUH MEKITY
BEJIMYMHAMH K alnreOpandeckoi.
Pemmenue TekCcTOBBIX 3a/1a4 a-
reOpandecKuM CIT0Co00OM.

IP]]

101

DJIEMEHTHI JIOTUKHA, KOMOWHATOPUKH,
CTaTHCTUKU U TCOPUU BEPOSTHOCTEH.

102

DJIeMEHTHI JIOTUKHA, KOMOWHATOPHKH,
CTaTUCTHKH U TCOPHH BEPOSITHOCTEH.

Omnpenenenus, 10Ka3aTeNbCTBRA,
AKCHOMBI ¥ TEOPEMBI; CIIC/ICTBHSI.
Kontpnpumep. JlokazaTeabcTBO
oT npotuBHOTO. [IpsimMast 1 00-
paTHas TeopeMbl. Perienue KoM-
OMHATOPHBIX 3a1a4: Tiepebop Ba-
PHAHTOB, MPABUIIO YMHOKCHHSI.

Craructuueckue ganubie. [pen-
CTaBJICHWE TaHHBIX B BHUJIE Ta0-
JIUTI, TUarpaMm, TpaduKoB.
Cpennue pe3yabTaToB U3Mepe-
Hui. [ToHsITHE O CTATUCTUYECKOM
BBIBOJIC HA OCHOBE BEIOOPKH.
ITonsiTEe M pUMeEpHI CITydaliHbIX
COOBITHH.

YactoTa cOOBITHS, BEPOSTHOCTD.
PaBHOBO3MOXKHBIE COOBITHS U
MoJICUET UX BeposTHOCcTHU. [Ipen-
CTaBJICHHE O TEOMETPUIECKON
BEPOSITHOCTH.

VP

103

HTorosasi KOHTpoJIbHAs paboTa

KP

104

AHaJIn3 KOHTPOJILHOH paboThI

105

Pezeps

A

106-
140

TectupoBanue yuaimuxcd. [Togroros-
ka k OI'D
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8) YueOoHO-MeTOAMYECKOE 00ecTeyeHe MpeaMeTa.

Opranu3zaiys yaeOHOTo Tpoliecca MpernoyiaraeT HAIMIHe MUHUMAITLHOTO Habopa y4eOHOTo 000pyI0BaHuSs, KaK JUIs ISMOHCTPAIIMOHHBIX IIeJIel B Ki1acce, Tak 1
JUTSL AHAVBHTYalIbHOTO UCTIOJIh30BAHMS.

MuHUMaIBEHBIH HA00P JEMOHCTPAIMOHHOTO YIeOHOT0 000y TOBaHHSI BKIIFOUALT:

® TIPE3CHTAINH 10 OTACIHHBIM TEMaM.

® KapTOYKH, JEMOHCTPAIMOHHBIE [UTAKATHI, COJICPIKAIUEe OCHOBHBIC MaTeMaTHYeCKHe (POPMYJIbI, COOTHOIICHUS, 3aKOHBI, TAOIHIIEI METPUUECKUX Mep, TpaduKu
OCHOBHBIX ()YHKITHI;



KJIACCHBIE TUHEUKH, YTOJIbHUKH, TPAaHCIIOPTHP, LIUPKYJIb;
MYJIbTUMEIUUHBIN IIPOEKTOP, KOMIIBIOTED.
pa3paboTaHHbIE Pa3daTOYHBIA MaTepUa
JIuteparypa:
1. AI''Mopaxoruy, I1.B. CemenoB. Anredpa — 9. Yacts 1. Yuebnuk. M.: Maemosuna, 2021.
2. A.I' Mopakosuu, E.E.Tynsunnckast, T.H.Munrycruna, [1.B. CemenoB. Anreopa — 9. Yacts 2. 3agaunuk. M.: MuemosuHna, 2021.
3. JLLA. AnekcanapoBa. Anreopa - 9. Kontponbsnsie padotel / [Tog pen. A.I.Mopnakosuda. M.: Muemo3una, 2021.
4. JLA. Anekcanapona. Anredpa - 9. Camoctostenbabie padotsl / [lon pen. A.I.Mopakosuda. M.: Maemo3una, 20021
A TaxKe AOMOJHUTEJbHBIX MOCOOUIi:
AJIs1 YUUTeJIs:
Mopaxosuu A.I'. Anredpa 7-9 ki1.: Meronndeckoe ocodue ans yuurens. - M.: Muaemosuna, 2020.
A.I'. Mopakosuy, E.E. Tynpunnckas. Tectsl o anredpe amns 7-9 kimaccos.
Kysnuenosa JI. B. u np. COopHUK 3amanuil [u1sl TOATOTOBKH K TOCYAapCTBEHHON UTOTOBOM arTecTanuu B 9 kimacce. - M.: [Ipocsemenue, 2009.
JIsicenko @.@.. Anrebpa 9 xnacc. [logroroska k uroropoit arrectaruu — 2009 —Pocros-na-/lony: Jlernon, 2018
Kouarnna M.H., Kouarun B.B.. MaTtemartuka 9 knacc. CoopHuk 3amanmii. — M: Mocksa, 2015.
JLA. AnekcanmpoBa AnreOpa camocTosTenbHbIE paboTh 9 Kitace. «MHeMo3nHa»,2015T.
JJIS y9aIMXCs:
e yueOHHK «Anrebpa-9» A.I'.MopakoBud u 3amauauk «Anredpa 9» A.I'. Mopakosud,
T.H. Mumyctuna, E.E. Tynsunnckas, «MueMo3una»,2021r.
o H.II. KoctpukuHa. 3a7auu MOBBIIIEHHONW TPYAHOCTH B Kypce anreOpsl 7-9 Ki1accos.
o  COopHUK 3aJaHMi JJIs IPOBEACHUS TUCBMEHHOTO 3K3aMeHa 1o ainredpe 3a Kypc ocHoBHOMH mikoubl. 9 kiace / JI. B. Ky3uenora, E. A. Byaumosuy, b. I1. TTura-
pes, C. b. CyBopoga. — 7-¢ uzn. crepeorui. — M.: JIpoda, 2004.
e Kysnenosa JI. B. u np. COopHUK 3ajaHUil U1 TOATOTOBKH K TOCYAapCTBEHHON UTOTOBOM arTectanuu B 9 kiacce. - M.: [Ipocsemienue, 2009.
e (COopHHKHU KHUT 115 ToAroToBke kK ' MMA 1 HaydHO-TIOIyIsIpHON NTUTEpaTyphl (COOpaHHAA YUUTENIeM KOJUIEKIIUS KHUT B DJIEKTPOHHOM BHJIE IO MO O-
toBke kK [MA Ha auckax CD ¢ pasnuunbIXx 00pa3oBaTeabHbIX caiiToB, Hampumep, http://www.alleng.ru/edu/math3.htm, http://eek.diary.ru/)
st nHQOpMaOHHO-KOMITBIOTEPHON MOAJEPKKH Yy4eOHOT0 Mpoliecca MpeArnoiaraeTcs UCIOIb30BaHuE CIIeIYIOIUX IPOrpaMMHO-TIEAarOrHYeCKUX CPEICTB, pea-
JU3YEMBIX C TIOMOIIBIO KOMITBIOTEPA!
e «1C: Ob6pazoBarenbHas koyuieknus. [Inaammerpus, 7-9 ki1.»,
o «bompmas QJICKTPOHHAA ACTCKAaA SHUUKIIONCAUA 110 MaTEMATHUKE,
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