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IHHOACHUTEJBbHAA 3AIINCKA
JanHast pabouasi mporpaMMa COCTaBI€Ha B COOTBETCTBUM C TpeOOBaHUIMU
I'ocynapctBenHoro cranjgapra (YTBEpKIeH MpuKa3oM MHHHCTEpCTBA 00pa30BaHUs U HAyKU
Poccuiickoii @eaepaunn ot «17» nexadps 2010 r. Ne 1897).

[IpumepHBIC TIpOTpaMMBbI OCHOBHOTO 001mIero oOpaszoBanms. Marematuka. (CTaHIApTHI
BTOpOTO NokojeHus ) — M.: [Ipoceemenue, 2010

[Iporpammbl. Martematuka. 5-9 ximaccel Al .Mep3nsk, B.b.Ilomonckuii, M. C.Skup,
E.B.By1ko — 2-e u3z., nopaboranHoe. - M.: Benrtana-I'pad, 2013

VYuebnuk Anredpa. 9 knace A.I'.Mep3znsk,B.b.[Tononcknii, M.C SAxup, — M.: Bentana-I'pad,
2019

HNunaktudeckuii Mmarepuan Anrebpa. 9 kmacc A.I'.Mepsnsk,B.b.ITononckuit, M.C.SAkup,
M.: Benrtana-I'pad, 2019

Meroaunueckoe tmocobme Ausrebpa 9 xkmace A.I.Mep3snak,B.b.Ilononckuit, M.C. Akup,
E.B.bytiko - M.: Benrana-I'pad, 2019

[Iporpamma no anredpe cocraBiieHa Ha OCHOBe DyHJIaMEHTAJIILHOTO SJpa COAEpIKAHUS
obuiero oOpa3zoBaHusi, TpeOOBaHUI K pe3yJbTaTaM OCBOEHHUS 00pa30BaTEIbHOW MPOTrpaMMbI
OCHOBHOTO 0O01Iero 00pa3oBaHUs, MPEJICTaBICHHBIX B (erepalbHOM TOCyIapCTBEHHOM
CTaHJIapT€ OCHOBHOTO oOWIero oOpa3oBaHMs C Y4ETOM NIPEEMCTBEHHOCTH MpPOTpamm JUis
HayaJbHOTO 00pa30BaHUs MO MaTEMaTHKE.

B Heil Takke y4UTHIBAIOTCS JOMUHUPYIOUIUE UIIEH U TOJOKESHHS IPOTPAMMBI Pa3BUTHS
1 (OPMHUPOBAHUS YHUBEPCAJIbHBIX YUYE€OHBIX ACHCTBUI IJI1 OCHOBHOI'O OOLIEro oOpa3oBaHus,
KOTOpbIE 00€eCreynBalT (POPMUPOBAHUE TPAXKITAHCKON HJIEHTUYHOCTH, KOMMYHUKATHUBHBIX
KAueCTB JMYHOCTU M CHOCOOCTBYIOT (POPMHUPOBAHUIO KIIFOUEBOW KOMIIETEHLIMH — YMEHUs]
VUUMBCAL.

Kypc anreOpsl kimacca siBasercss 0a30BBIM JIJII MaTEMaTHYECKOro 0Opa3oBaHUS U
pa3BUTHSl IIKOJIBHUKOB. ANreOpandyeckue 3HaHWA M YMEHHS HEOOXOAUMBI Il H3y4eHUs
rCOMETPHUH, aureOpbl M MareMaTudeckoro aHaiamsza B 10-11 kjaccax, a TakKe CMEXKHBIX
JUCLIMILINH.

[IpakTHyeckass 3HAUMMOCTh IIKOJBHOTO Kypca anredpbl 9 kilacca COCTOMT B TOM, YTO
MIPEAMETOM €€ HM3YyYEHHs SBIISIFOTCS KOJIMYECTBEHHBIE OTHOLIEHUS M IMPOLECCHI PEATBHOIO
MUpa, OMMCAHHbIE MATEMAaTUYECKUMHU MOJENIIMH. B coBpeMeHHOM 00111ecTBe MaTeMaTH4ecKast
MOATOTOBKA HEOOXOAMMa Ka)XKIOMY YEJIOBEKY, TaK KaK MaTeMaTHUKa MPUCYTCTBYET BO BCEX
chepax 4enoBeUeCKON NeATeIbHOCTH.

OnHoi U3 OCHOBHBIX II€JIe U3yUeHHUsI alIreOphl SBISETCS Pa3BUTHE MBILUICHHUS, PEKIE BCETO
(dbopmupoBaHue aOCTpaKTHOrO MblIUIeHHs. B mpoiecce uzydenus: anredpbl popmupyercs
JIOTUYECKOE U aJITOPUTMUYECKOE MBIIIJICHUE, a TAKKE TaKUE KaueCTBa MBIIIJICHUS, KaK cUja U
rHOKOCTh, KOHCTPYKTHMBHOCTh M KPUTHYHOCTh. JlJia amantaiii B COBPEMEHHOM
MH()OPMAITMOHHOM OOIIECTBE BAXKHBIM (haKTOPOM SIBIISIETCS (DOPMHUPOBAHNE MATEMATUYECKOTO
CTWJI MBILIUICHUS, BKJIIOYAIOMIET0 B ce0d MHAYKUHUIO U JeAyKIHio, 0000meHue u
KOHKPETH3AIUIO, aHAIN3 U CHHTE3, KJIAaCCU(PHUKAIMIO U CHCTEMATU3allI0, abcTparupoBaHue u
aHAJIOTHIO.

OOyuenue anredpe Aa€T BO3MOXKHOCTbh HIKOJIBHUKAM HAyYWTHCS IUIAHUPOBATH CBOIO
JeSITeIbHOCTh, KPUTHUYECKH OICHMBATh €€, MPUHUMATh CaMOCTOATEIbHBIC pELICHHUS,
OTCTauBaTh CBOM B3TJISAbI U YOCKICHUSI.



B mpomecce wu3yueHus anreOppl NIKOJBHUKK YYaTCsl U3JIlaraTh CBOW MBICIH SICHO H
WCYCPIIBIBAIOIIE, MPUOOpPETAalOT  HABBIKM  YETKOTO M TPaAaMOTHOTO  BBITIOJHEHUS
MaTEMaTHYCCKUX 3allMCeH, MPH 3TOM HCIOJIb30BAaHUE MATEMAaTHYECKOTO S3bIKa ITO3BOJISET
Pa3BUBATh y YYAIIUXCS TPAMOTHYIO MTMCbMEHHYIO M YCTHYIO PEUb.
3HAKOMCTBO C MCTOpHUEH pa3BUTHA aireOpbl Kak HaykKd (GOpMHUPYET Yy Yydaluxcs
IpeJicTaBlIeHHe 00 anreOpe Kak 4acT 00IIeUYeI0BEUCCKOM KYIbTYPHI.

3HaYuTEIbHOE BHUMAHUE B M3JI0KCHUH TEOPETHUYECKOIO MaTepHayia Kypca YIeaseTcsl ero
MOTHUBAIIMU, PACKPBITUIO CYyTH OCHOBHBIX MOHSTHH, UaeH, MeTooB. OOydeHre MOCTPOCHO Ha
0a3ze TeopuM pa3BUBAIOIIETO OOYYCHUS, UYTO JOCTHTACTCS OCOOCHHOCTSIMHU W3JI0KEHUS
TEOPETHUECKOT0 MaTepualia U yIpaKHCHUSIMH Ha CpaBHEHHUE, aHAJIN3, BBIICICHUE TJIABHOTO,
YCTAHOBJICHHE CBsi3el, Kiaccudukamuio, o0000menne u cucrteMaruzanui. Ocobo
aKIICHTUPYIOTCSA COJIEP)KATEIbHOE PACKPBITHE MAaTEMaTUYECKUX TIMOHATHH, TOJIKOBAHUE
CYIIHOCTH MaTEMaTHYeCKUX METOJO0B, M 00JIACTH WX MPUMEHEHUS, JICMOHCTpAIUs
BO3MOXXHOCTH NPHMEHEHUs] TEOPETUUYSCKUX 3HAHUM JUIS PEIICHHUS pPa3HOOOpa3HBbIX 3adad
MIPUKIIAIHOTO XapaKTepa, HalpuMep peIIeHHe TEKCTOBBIX 3aad, JEHEKHBIX M MPOIEHTHBIX
pacyeToB, YMEHHE TI0JIb30BaThCS KOJIMYECTBEHHOW UH(OpMalmeit, MNpeacTaBIeHHON B
pa3MuHbBIX hopMax, yMeHue ynTath rpaduku. Oco3zHanue oOIIero, CyleCTBEHHOTO SIBISETCS
OCHOBHOH 0a30¥l jyIs pelieHus ynpakHeHuH, BakHO NMpUBOAUTH JeTajdbHbIE MOSCHEHHS K
PEIISHUI0 TUMOBBIX YIPAXKHEHUH. ITUM PACKpPhIBACTCsS CYyTh METOa, IMOIX0/1a, IpeaiaraeTcs
AJTOPUTM WJIM IBPUCTUYECKAs CXeMa PeIIeHMs] YIIPaKHEHUH ONpeIeIEHHOrO THIIa

O01mas xapakTepucTuKa y4e0HOro nmpeamera «Ajareopay.

Anre0Opa kak cojep)KaTelbHbIi KOMIIOHEHT MaTeMaTHU4eCKOro o0pa3oBaHUsi B OCHOBHOM

IIKOJIE HalleJieHa Ha (OPMHUPOBAHME MATEMAaTHYECKOro ammapara Juisl pelleHus 3aaad u3
MaTEeMaTHKH, CMEKHBIX ITPEIMETOB, OKPY’KatoILel peabHOCTU. S3bIK anreOpbl MOAYEPKUBACT
3HAYCHUE MATEMATUKHU Kak s3bIKA JUIA IOCTPOCHUS MAaTeMaTHYECKUX MOJEIEH, IPOLECCOB U
ABJIEHUH peanbHOro Mupa. OJHON U3 OCHOBHBIX 33]1a4 U3yUEHUs ajareOpbl SBISETCS Pa3BUTHE
QITOPUTMUYECKOIO MBIIIJICHUS,, HEOO0XOAMMOro, B YacTHOCTH, [UJIsi YCBOEHHUS Kypca
uH(GOPMATUKM; OBJAJICHUE HaBbIKAMHU JEOYyKTHUBHBIX paccyxiaeHuid. IlpeobpazoBanue
CUMBOJIMYECKUX (HOPM BHOCUT CBOM cHenu(pUYSCKUN BKJIAJ B Pa3BUTHE BOOOpPaKEHUS,
CIOCOOHOCTEN K MaTeMaTHUYeCKOMY TBOpUECTBY. Jpyroil BaxxHOH 3a7auell u3ydeHust aareOpsbl
ABJISIETCSl TOJYYEHUE UIKOJIbHUKAMHU KOHKPETHBIX 3HAHUKA O (PYHKIHUSAX KakK BaKHeHIIen
MaTeMaTUYeCKOM MOJIEN [IJIsl OINMCAaHUS W MCCIENOBAaHUS Pa3HOOOPa3HbIX MPOLIECCOB
(paBHOMEpHBIX, PABHOYCKOPEHHBIX, AKCIOHEHIMAIbHBIX, MNEPUOAUYECKUX U JIp.), I
(bopMHUpPOBaHUS Y yHAIIUXCS MPEACTABICHUI O pOJIM MaTeMaTUKU B Pa3BUTUU LIMBWIIM3ALUU U
KYJIBTYPBI.
DONeMEHThl JIOTMKH, KOMOWHATOPUKH, CTAaTUCTUKHM M TEOPUU BEPOSITHOCTEH CTAaHOBATCS
00s13aTeTbHBIM KOMITIOHEHTOM IIKOJBHOTO 00pa30BaHUs, YCHJIMBAIOIIMM €ro MPHUKIAJIHOE U
MpaKTUYECKOe 3HAaYeHHe. DTOT MaTepuaj HeoOXOIWM MpexAe Bcero, A (HOpPMUPOBAHUS
(GYHKIIMOHATBFHOW TPaMOTHOCTH — YMEHHM BOCIPHHUMATh U aHAJIM3MPOBATh MH(OpMAIHIO,
MPEJICTABICHHYI0 B pPa3iMYHbIX (OpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHUX
pEeanbHBIX 3aBUCHUMOCTEW, MPOU3BOAUTH IMPOCTEHIINE BEPOATHOCTHBIE pacyeThbl. V3yueHwue
OCHOB KOMOMHATOPHKM TO3BOJMT Y4YalleMyCsl OCYIIECTBIIATh PAaCCMOTPEHHUE CIydaes,
nepe0op U MOJCYET YKCiIa BAPUAHTOB, B TOM YMCIIE B MPOCTEHIINX MPUKIAIHBIX 3a/1a4ax.



[Ipy u3yyeHUM CTATUCTUKH M TEOPUM BEPOSITHOCTEH OOOTramaroTCsi MPEACTaBICHUS O
COBPEMEHHOM KapTUHE MHUpPa U METOJaX €ro MUCCIel0BaHus, POPMUPYETCS TOHUMAHUE POJIH
CTaTHUCTUKHM KAaK MCTOYHMKA COIMAIBHO 3HAUYMMOM MH(OPMALMK M 3aKJIaJbIBAlOTCS OCHOBBI
BEPOSATHOCTHOT'O MBILUICHUS.

Onucanue Mecta yueOHOIro npeamera «AJjredpa» B y4eOHOM IJIaHe

B cootBerctBuUM ¢ TpeboBanusMu @DenepanbHOTO TOCYIApCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO 001Iero oOpa3oBaHus mpeaMeT «Anredpa» m3ydaercs ¢ 7-ro mo 11-i
kiacc. CornacHo denepaibHOMy 0a3UCHOMY Y4e€OHOMY IIJIaHy, HA U3y4YE€HHUE anreOpbl B 9-m
kiacce orBoautcsa He MeHee 102 yvacoB. TakuMm oOpa3zom, y4ueOHBIN MJIaH MYHHUIIMIAIBHOTO
O10/PKETHOTO 00111e00pa30BaTENbHOIO yUpexaeH!Uss Boi1oroackoro MyHHIIMNIAILHOTO paiioHa
«Maiickas cpenusia mkosa umenn A.K. [TankpatoBa» comepxxut B 9-om kiacce 4 yaca B
Heneo win 140 yacoB B ro.

JINYHOCTHBIE, MeTanpeIMeTHbIC U MPeAMEeTHbIE Pe3yJbTAThI
O0CBOCHHS CO/Iep;KaHus Kypca ajaredpa 9 kiacca.

N3yuenne anreOpbl 1O JaHHOM MpPOrpaMMe CHOCOOCTBYET  (OpMUpOBaHUIO Y
YYAIIUXCS JIHMYHOCTHBIX, MeTanpeJMeTHbIX M TMpPeJIMETHBIX pe3yJbTaTOB 00yUYCHUS,
COOTBETCTBYIOIIMX TpeOOBaHUSAM (PeaepaibHOrO TOCYAapCTBEHHOTO0 00pa3oBaTeIbHOTO
CTaHJiapTa OCHOBHOTO 00111eT0 00pa3oBaHus.

JIuunocmmuoie pesynomamol:

1) BocmuTaHuMe POCCUHCKOW Tpa)XAaHCKOW WJICHTHUYHOCTH;, MATPUOTHU3MA, YBAXKEHUS K
OteuecTBY, OCO3HAHMS BKJIa/Ia OT€UYECTBEHHBIX YUYEHBIX B PA3BUTHE MUPOBOI HAYKH;

2) OTBETCTBEHHOE OTHOIIEHHWE K YYEHHI0, TOTOBHOCTh U CIOCOOHOCTH OOYYaloOIUXCS K
CaMOPAa3BUTHUIO U CaMOOOPA30BAHKIO HA OCHOBE MOTHBAIIUU K O0YUYEHHUIO U MO3HAHUIO;

3) oOcO3HaHHBI BHIOOP W TIOCTPOEHWE JANbHEHINEH WHAMBUAYAJIBHON TpPaeKTOPUU
oOpazoBanusi Ha 0a3e OpPUEHTUPOBKM B Mupe mnpodeccuii u npodhecCuOHATHHBIX
MPEANOYTCHUN C YYETOM YCTOWYMBBIX ITO3HABATEIBHBIX MHTHPECOB, a4 TaK K€ HAa OCBOBE
(hopMUPOBaHUS YBAKUTEIHHOTO OTHOIIECHUS K TPYY, Pa3BUTHE OIbITA YYaCTUS B COIUAIIEHO
3HAYUMOM TPY/IE;

4) yMEHHME KOHTPOJUPOBATH TMPOIECC W pe3yiabTaT Yy4yeOHOW U MaTeMaTH4YECKOU
NEATEIbHOCTH;

5) KPUTHYHOCTh MBIIUICHUSI, WHUIIMATUBA, HAXOJYMBOCTh, AKTUBHOCTh TIPU pPEIICHUU
MAaTEMATUYECKUX 3a/1ad.

Memanpedmemmnuwle pe3yivmamaol:
1) ymeHue caMOCTOSITENIbHO OMPEEISTh eI CBOCTO O0yUYeHHUs, CTaBUTh B (POPMYJIUPOBATH

i ce0si HOBBIE 3a/1a4yM B yuéOe, pa3BHBaTh MOTHMBBI M MHTEPECHl CBOEH MO3HABATEIbHOM
NEATEIIbHOCTH;



2) yMEHHE COOTHOCUTH CBOHM JACWUCTBUS C IUIAHHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBISTH
KOHTPOJIb CBOEH JEATENIBHOCTH B IPOLIECCE TOCTUKEHUS pe3ysbTara, ONpPENEsaTh CIIOCOOBI
JEUCTBUS B paMKax MPEJI0OKEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATh CBOU ACHCTBHUS
B COOTBETCTBUM U3MEHSIOLIECICS CUTYyallNEH;

3) YmeHue omnpenensTb MOHATHS, CO3/1aBaTb OOOOILIEHUS, YCTAHABIMBAaTh aHAJIOTHH,
KJIaCCU(PHUIMPOBATh, CAMOCTOATEIBHO BEIONPATh OCHOBAHMSI U KPUTEPUH AJIs KJIACCU(PUKALINY;
4) yMeHHEe YCTaHABJIMBATh MPUYUHHO- CJEACTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKUE
pacCyKJIeHHsA, YMO3AKIOYEHUs ( HHAYKTHBHOE, JAECIYKTUBHOE, MO AHAJIOTMH) M JeNaTh
BBIBO/IBI;

5) pa3BuUTHE  KOMIIETEHTHOCTH B  OOJIaCTH  HCIOJNB30BaHHS  MH(DOPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;

6) nepBOHaYaJIbHbIE IPEICTABICHUS O UACIX U METOAAX MAaTEMATUKHU KaK 00 YHHUBEPCAIbHOM
A3bIKE HAYKH U TEXHUKH, O CPEACTBE MOJCIUPOBAHUS SIBJICHUI U ITPOLIECCOB;

7) yMeHue BHJIETh MaT€MaTHYECKYIO 3aJauy B KOHTEKCTE MPOOJIEMHON CUTyallUH B JIPYIHX
JUCLUIUIMHAX, B OKPYXKAIOLIEH )KU3HH;

8) yMeHue HaXOAUTh B Pa3IMYHbIX MCTOUYHUKAX MH(OPMaLMIO, HEOOXOIUMYIO JJIsl PELIECHUS
MaTeMaTHYECKUX MPOoOJIeM, U MPEACTABIATh €€ B MOHATHOM (popme, MpUHUMATh pEIlEHUE y
YCIIOBUSIX HEIMOJIHOM UM U30BITOYHOM, TOUHOW MJIM BEPOSITHOCTHON MH(pOpMaLny;

9) YMeHne noHuMaTh U UCIOJIb30BaTh MaTeMAaTHUYECKUE CPEACTBA HArisAHOCTH ( rpaduxw,
TaOJIMLBI, CXEMBI U JIp.) AJI WUTIOCTpALUY, HHTEPIIPETALUU, apTyMEHTAIIH;

10) yMeHue BBIABUTATh TUIOTE3bl NPHU PEIICHUHM 3aJlayd, MOHUMATh HEOOXOJIMMOCTh HX
IIPOBEPKH;

11) nmoHMMaHWe CYUIHOCTH AQJTOPUTMUYECKUX NPEANUCAHUI M YMEHHUE JEHCTBOBAaTh B
COOTBETCTBHM C MPEITIOKEHHBIM aITOPUTMOM.

Ilpeomemmnuwie pe3yrvmamot.

1) oco3Hanue 3Ha4YEHUS] MAaTEMAaTUKH B TIOBCETHEBHOM JKM3HU YEIOBEKA;
2) mpeacTaBiIeHUE O MATEMAaTUYECKON HayKe Kak cepe MaTreMaTH4eCKOW NesITeIbHOCTH, 00
ATarnax €€ pa3BUTHs, 0 €€ 3HAUMMOCTH JJI1 Pa3BUTHS [IUBWIN3ALUN
3) pasButHe ymeHHE padoTaTh C y4EOHBIM MATEMAaTHYECKUM TEKCTOM ( aHaJM3HpPOBAThH
M3BJICKATh HEOOXOAuMYyI0 HHGOPMAIHMIO), TOYHO WU TPAMOTHO U3JIaraTh CBOUM MBICITH C
MPUMEHEHUEM MAaTeMaTHYECKOW TEPMHHOJOTUUA M CUMBOJIUKHU, MPOBOJANTH KJIACCU(PUKAIINIO,
JIOTUYEeCKHE 000CHOBAHUS;
4) BnageHue 6a30BbIM IMOHSITUHHBIM aIlllapaToM [0 OCHOBHBIM pa3jiejiaM COAEP KaHUs;
5) cucremaTuyeckue 3HaHUs 0 QYHKIMSAX U UX CBOMCTBAX;
6) MPaKTUYECKH 3HAUUMbIC MaTEMaTUYECKUE YMEHHS U HABBIKU, X IPUMEHEHHUE K PEIICHUIO
MaTeMaTUYECKUX U HEMaTEMAaTUUECKUX 3aJ1ay, IPEATNoJiaraiiee yMeHus:

e BBITNIOJIHATH BEIYUCIICHUS C JEHCTBUTEILHBIMU YUCIIAMU;

e peElIaTh TEKCTOBBIE 33/1a4M C MOMOIIBIO YPABHEHUW U CUCTEM YpaBHEHUI;

e HCIIOJBH30BATh ANTEOPANMUECKHUM S3BIK JJIsI OMUCAHUS MPEIMETOB OKPYXKAIOIIETO MHUPA U

CO3/IaHUSI COOTBETCTBYIOIINX MATEMATUYECKUX MOJIEIIEH;
¢ BBITIOJHATH TOXKIECTBEHHBIE TIPEOOPA30BAHUS ANTeOPANICCKUX BHIPAKCHUI;.
e HCCIICJIOBATH JIMHEWHBIC (DYHKIIMHM U CTPOUTH UX TpaduKu.

IIpumepHbIe HOPMBI OLICHKHU 3HAHMI, YMEHUH M HABBIKOB 00YYAI0LIUXCS.



Ouenka nucbMeHHbIX KOHMPOJIbHBLIX PAdOm 00yUaAOWUXCA RO MamemMamukKe.
Omeem oyenusaemcsa ommemkou «5», ecnu:

o paboTa BHIMIOJIHEHA MMOJTHOCTHIO;

e B IJIOTMYECKHUX PACCYKJIEHUAX U OOOCHOBAHUH PEUICHUSI HET MPOOENIOB U OIMHOOK;

e B pEUICHUU HET MaTeMaTH4YeCKUX OMMOOK (BO3MOXHA OJIHA HETOYHOCTh, OIKCKAa,
KOTOpas HE SIBJIAETCS CIICJICTBUEM HE3HAHUS WM HETIOHMMAaHUs y4eOHOro MaTtepuaa).

Ommemka «4» cmasumcsa B CIEYIOMINX CIydasiX:

o paboTa BHITOJIHEHA MTOJTHOCTHIO, HO 00OCHOBAHUS IIArOB PEIICHUS HEJOCTATOYHBI (ECIH
yMeHHE OOOCHOBBIBaTh pPACCYXJACHUS HE SBISUIOCH CHEIHUAIBHBIM  O0O0BEKTOM
MIPOBEPKH);

e JIONYyIIEHBI OJIHA OlIMOKa WJIM €CTh JBa — TPU HEM0YETa B BBIKJIAJIKAX, PUCYHKaX,
yepTexkax uin rpadukax (eciiv 3TU BUJbI padOT HE SBJSUIMCH CIIEIUATBLHBIM O0BEKTOM
MIPOBEPKH).

Ommemka «3» cmasumcs, eCiu:

o JIOMyIIEHO OoJiee OJHOM OmMMUOKM WK OoJjiee JBYX — TpeX HEJIOYETOB B BBIKIIAJKAX,
yepTekax WM rpadukax, Ho oOydaronuiicss o6agaer 00s3aTeIbHBIMU YMEHUSIMHU TI0
IIPOBEPSIEMON TEME.

Ommemka «2» cmaeumcs, €Clu:

o JIOMYIIEHBI CYIECTBEHHbIC OMIMOKH, MOKAa3aBIIME, YTO OOydarolIuiics He obiagaeT

00s13aTeIbHBIMU YMEHUSIMHU 110 JAHHOW TeME B TIOJIHOW Mepe.
Ommemka «1)» cmagumcs, €Clu:

e paboTa MoKasajia MOJHOE OTCYTCTBHE Yy oOOydaromerocs oOs3aTelbHbIX 3HAHUU WU
YMEHHUI TIO MpOBEpsieMON TeMe WM 3HAYUTEIbHAs 4YacTh PaOOTHI BBHIMIOJIHEHA HE
CaMOCTOSTEIBHO.

Yuurtenb MOXET MOBBICUTh OTMETKY 32 OPUTMHAJIbHBIA OTBET Ha BOIPOC WM OPUTHHAIIBHOE
peleHrne 3aJadyd, KOTOpPbIE CBUIETEIbCTBYIOT O BBICOKOM MaTE€MaTHUYE€CKOM PpPa3BUTHHU
oOydaromierocs; 3a pernieHue 0osee CI0KHOW 3a/ladyu WM OTBET Ha 00Jiee CIIOXKHBIA BOIPOC,
MPEIOKEHHBIE 00YYaIOIIEeMYCs JOTIOTHUTEIBHO TOCIIE BRIMOJHEHUSI UM KaKUX-JTHUO0 JIPyTrux
3aJaHUM.

Ouenka ycmuwix omeemos 00y4aroujuxcsi.
Omeem oyenusaemcsa ommemroil «5», €Clv y4CHHUK:
o TIOJHO PAacKpblI COAEpkKaHUE MaTepuasia B 00beMe, MPEAyCMOTPEHHOM MPOrpaMMoi u
Y4EOHUKOM
e WUBJIOKWI MaT€pUa]l TPAMOTHBIM SI3BIKOM, TOYHO HCHOJIb3YySl MaTEeMaTUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY, B ONPEICICHHON JJOTUMYECKOMN MOCIE0BATEILHOCTH;
e TPABUJILHO BHITIOJHWI PUCYHKH, YEPTEKHU, TPadUKH, COMYTCTBYIOIINE OTBETY;
e TIOKa3aJl YMEHUE WJUTIOCTPUPOBATH TEOPUIO KOHKPETHBIMU MIPUMEPAMHU, IPUMEHSITH €€ B
HOBOW CUTYyallMH IIPU BBITIOJIHEHUU IMPAKTUYECKOTO 3a/1aHUs;
e TPOAEMOHCTPHPOBAT 3HAHUE TEOPUM PAHEE H3YUYEHHBIX COIYTCTBYIOIIUX TEM,
c(hOpPMHUPOBAHHOCTh U YCTOWYMBOCTH MCTIONB3YEMBIX IPU OTBETE YMEHU U HABBIKOB;
e OTBEYAJ CAMOCTOSTEIHHO, O€3 HABOAIINX BOIIPOCOB YUUTEIIS,
e BO3MOXHBI OJIHA — JIB€ HETOYHOCTHU IIPU OCBEIICHUE BTOPOCTENIEHHBIX BOIIPOCOB WJIU B
BBIKJIJIKaX, KOTOPBIE YUEHUK JIETKO UCIIPABUJI MTOCIIC 3aMEYaHUS YUUTEIIS



Omeem ouyenusaemcsa ommemkoi «4»,eClu yIOBIETBOPSET B OCHOBHOM TPEOOBAHHSIM Ha
OLIEHKY «5», HO MPH 3TOM UMEET OJIUH U3 HEAOCTATKOB:

B H3JIOKCHHU HOOITYHICHBI HEeOOJIbIITHE HpO6CHLI, HC HCKAa3HMBIICC MATCMATHYCCKOC
COACPIKAHUC OTBCTA,

JOIIYHICHBI OJWH — AIBa HCAOUYCTA IIPH OCBCIICHHH OCHOBHOI'O COACPIKAHUA OTBCTA,
HCIIPABJICHHBIC ITOCJIC 3aMCUaHUS YUUTCIIA,

AOITYHIICHBI omuOka uiau OoJiee ABYX HCIOOYCTOB IIPH OCBCHICHHH BTOPOCTCIICHHBIX
BOIIPOCOB WJIM B BBIKJIaJIKaX, JICTKO UCIIPABJICHHLIC ITIOCJIC 3aMCHYaAHNA YUHUTCIIA.

Ommemka «3» cmasumcs B CIICAyOmux ClIydasax:

HETIOJTHO PACKPBITO COJIep)KaHWE MaTepuaia (Coaep:KaHHe U3JI0KEHO (parMEeHTapHO,
HE BCerja IIOCJIEIOBATEIbHO), HO IIOKa3aHO oOllee MOHUMaHHE BoIpoca U
MPOJIEMOHCTPUPOBAHBI YMEHUS, IOCTATOYHBIE JIJIsI YCBOEHHUS MPOTPAMMHOTO MaTepuaia
(ompenenenbl  «TpeboBaHMAMH K MaTEeMaTUYECKOM IIOATOTOBKE YYaIIUXCS» B
HACTOSAIICH MporpaMme 1o MaTeMaTHKe);

HMEIIUCh 3aTPYAHEHUS WM JIOINYIIEHb OIMMOKH B OMNpEACICHUH MaTeMaTHUeCKOM
TEPMUHOJIOTHH, YEPTEXkKaAX, BHIKIIAJKAX, UCIIPABICHHBIC IMOCJIE HECKOJIBKUX HABOISAIINX
BOIIPOCOB YUHTEIIA

YYEHUK HE CIPABWICA C MPUMEHECHUEM TEOPHUHU B HOBOM CUTYallUW IPU BBIITOJIHECHUH
MPAKTUYECKOTO 3aJIaHMsl, HO BBITIOJHUI 3aaHusl 003aTEILHOIO YPOBHSI CJI0KHOCTH TIO
JIAaHHOM TeMe;

MpUA JOCTATOYHOM 3HAHUM TEOPETHUYECKOTrO MaTepualia BBISIBICHA HEAOCTATOYHAS
c(hOpMHUPOBAHHOCTh OCHOBHBIX YMEHUN U HABBIKOB.

Ommemka «2» cmasumcs B CICAYIOMUX ClIydasax

HE PacKpBITO OCHOBHOE COJIepKaHUE YICOHOTO MaTepuraa;

OoOHapy»XEHO HE3HAHHWE YYEHHKOM OOJbIIeH WM Hanbojee BaXKHOM YacTH y4eOHOro
Marepuana;

JOMYIICHBI OIIMOKU B OMNpPEACICHUU TOHATHH, TPU UCIIOJIh30BAaHUU MaTeMaTHYCCKON
TEPMUHOJIOTHH, B PHUCYHKaX, depTekaX WM Trpaukax, B BBIKJIAJKaX, KOTOPbIE HE
WCIIPaBJICHBI MTOCJIE HECKOJIBKUX HABOIAIIUX BOTIPOCOB YUUTEISI.

Ommemka «1» cmasumcs, ecim:

VUYCHHK OOHApyXujJ TOJHOE€ HE3HAaHWE U HENOHMMaHWE HW3Yy4aeMoro y4eOHOro
Marepuana WJIM HE CMOT OTBETUTh HM HA OJMH W3 TOCTABICHHBIX BOIPOCOB IO
M3YYEHHOMY MaTepuaty.

Oowan knaccuguxkayua owiuoox.
[Ipu orieHKe 3HaHMIA, yMEHUH U HABBIKOB yUaIIUXCS CJIEIYET YIUTHIBATh BCE OMMUOKH (TpyObIe
1 HETpyObIe) M HEMOUYETHI.



I'pyObLIMM CUMTAIOTCS OIIMOKM:

e HE3HAHHWE OMPEJCIICHUS OCHOBHBIX MOHITHH, 3aKOHOB, IIPaBUJI, OCHOBHBIX MOJIOKEHUN
TeOpuH, He3HaHue (HOpPMYJI, OOIIECTIPUHSITHIX CUMBOJIOB 0003HAYEHUM BEJIMYWH, €IMHUI]
UX U3MEPCHUS;

e HE3HAHWE HAMMEHOBAHUU €IMHUI] U3MEPEHUSI;

e HEYMEHHE BBIJICIUTH B OTBETE TJIABHOE;

e HEYMEHHE NMPUMEHATh 3HAHUS, aJITOPUTMBI JUIS PEIICHUS 3a/1a4;

e HEYMEHHE JIeNaTh BBIBOJLI U 00OOIICHUS;

e HEYMEHHE YUTaTh ¥ CTPOUTH TpaduKu;

e HEYMEHHE TOJIb30BATHCS MTEPBOMCTOUYHUKAMH, YICOHIUKOM M CTIPAaBOYHUKAMU;

e TOTEPsI KOPHS UM COXPAHEHHE MOCTOPOHHETO KOPHS;

o otOpackiBaHue 0€3 OOBSICHEHUN OJHOTO U3 HUX;

e PaBHO3HAYHBIE UM OITHOKH;

e BBIYHCIIHMTCIBHBIC OITMOKH, €CIIU OHHM HE SBJISIOTCS OITMCKOM;

e JIOTUYECKHE OIIMOKH.

K Herpy0ObiM olinOKaM cjaeayeT OTHECTH

e HETOYHOCTH (DOPMYIUPOBOK, ONPE/ICIECHUN, MOHATUNA, TEOPUH, BbI3BAHHAS HEMOJIHOTOU
0XBaTa OCHOBHBIX IPU3HAKOB OIMPEAECIAEMOro MOHATHS WU 3aMEHOW OJIHOTO - JIBYX M3
ATUX MPU3HAKOB BTOPOCTENICHHBIMHY;

e HETOYHOCTH rpauka;

e HEpALMOHAJBHBIA METOJ PEUICHMS 3aJa4yd WM HEJOCTATOYHO NPOJAYMAaHHbBIA IJIaH
oTBeTa  (HapylleHWE JIOTMKH, TIOJMEHA  OTHEJIbHBIX OCHOBHBIX  BOIIPOCOB
BTOPOCTENIEHHBIMHU );

e HEpaluoHaJIbHBIE METOABI PA0OTHI CO CITPABOYHOM U APYTrOM IUTEpaTypOi;

e HEYMEHHUE peliaTh 3a/1a4u, BHIMOJIHATH 3aJJaHUsI B 00IIeM BUJIE.

Hegouyeramu sIBASIIOTCS:
e HEpalMOHAJIbHBIC TPUEMBI BBIYUCICHUN 1 MPe0Opa30BaHMIA;
o HEOpEeXHOE BBITIOJIHEHHE 3aITUCEH, UepTexel, cxeM, rpadukoB

Conep:xkanue y4eOHOro MmaTepuasa Kypca ajareopsnl 9 kiacca.

1. Hepasencmeaa.

HucnoBble HepaBeHCTBA M UX CBoMCTBA. IlouleHHOE ClOXKEHHE U YMHOXKCHUE
YUCJIOBBIX HEPABEHCTB. JIMHEMHbIE HEPABEHCTBA C OJJHOW IIEPEMEHHON U UX CUCTEMBL.

OcHnosnas  yenb — O3HAKOMUTH y4YalIUXCSl C NPUMEHEHHUE: HEPABEHCTB ISl OLEHKH
3HAUYCHUN BBIPAKCHHM, BBHIPA0OTATh yMEHHUE peIlaTh JMHEHHBIC HEPaBEHCTBA C OJHOU
nepeMeHHoll M ux cuctembl. CBOMCTBa YMCIOBBIX HEPABEHCTB COCTABISAIOT Ty 0a3y, Ha
KOTOPOM OCHOBAHO PEIIEHHUE JIMHEHMHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. TeopeMbl O
ITIOWIECHHOM CJIO)KEHMM M YMHOKEHUU HEPABEHCTB, HAXOAUTH IIPUMEHEHUE IIPU BBITIOJIHEHUN
IIPOCTENIINX YNPAKHEHUN HA OLEHKY BBIPAXKEHUM 10 METOLY I'paHuLU. BBOAATCA NMOHATHUA
aOCOIOTHOM TOTPEIIHOCTH W TOYHOCTH MPHOIMKEHUS, OTHOCUTEIbHON MOTPEIIHOCTH.
YMeHusT [OpoBOAUTH  ACAYKTUBHBIE PACCYKJICHUS IIOJy4arOT pa3BUTUE Kak IIpU
0KA3aTeNbCTBAX YKA3aHHBIX TEOpPEM, TAK M I1PU  BBINOJHEHUM YIPAXHEHUH HaA
JI0KA3aTeNbCTBA HEPABEHCTB.



B cBs3u ¢ pemeHneM JMHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHO: JAETCA MOHATHE O
YUCJIOBBIX IPOMEXKYTKAX, BBOJITCS COOTBETCTBYIOIIME HAa3BaHUS U  00O3HAUEHUS.
PaccMOTpeHMIO CHCTEM HEpPAaBEHCTB OJHOM IEPEMEHHON INPEIUIECTBYET O3HAKOMIICHUE
y4almxcs ¢ NOHATUSAMU NIEpeCceYeHHsI U 00bEANHEHNS] MHOYKECTB.

[Ipn pemeHMM HEPABEHCTB HCIIOJIB3YIOTCS CBOMCTBA PaBHOCHUIIBHBIX HEPABEHCTB,
KOTOpBIE Pa3bICHIIOTCS Ha KOHKPETHBIX Ipumepax. Ocoboe BHUMaHHUE cleAyeT YICIUTh
0oTpabOTKE YMEHHUsl pemiar IpocTeiiine HepaBeHCTBa BHaa ax>b, ax<b, ocTaHOBUBLIMCH
crienuaibHO Ha ciaydae, Korma a <0.

B 310l Teme paccMaTpUBaeTCs TAKKE PEIICHUE CUCTEM JBYX JIMHEMHBIX HEPABEHCTB C
OJIHOU NEPEMEHHOM, B YACTHOCTH TAKUX, KOTOPBIE 3alIMCaHbl B BUJE JBOMHBIX HEPABEHCTB.

2. Keaopamuunasa ¢pynkuus.

®yuknus. CpoiictBa ¢QyHkuuid. KBagpatHbeiii TpexuwieH. Pa3znoskeHue KBagpaTHOIO
TpexuieHa Ha MHOXuUTend. OyHkuus y = ax® + bx + ¢, ee cBoiicTa u rpapuk. CreneHnas
(hyHKITHSA.

Ocnognas  yenb — PpACUIMPUTh CBEIACHHUS O CBOMCTBax (YyHKUUH, O3HAKOMHUTH
y4aluxcs co CBOMCTBAMU U rpa@UKOM KBaJApaTUYHON QpyHKIuu. |

B Hauane Tembl cucteMaTU3UpPYIOTCs cBeAeHU O GyHKUUAX. [IoBTOpsAIOTCS OCHOBHBIE
HNOHATUS: (PYHKLHUS, apTyMEHT, 00J1acTh onpeaeneHus: GyHkuuu, rpapuk. Jarorcs noHsITHs O
BO3pDaCTaHUU U yObIBAaHUM (DPYHKIMH, TNPOMEXKYTKAX 3HAKOIOCTOSAHCTBA. TeM cambIM
co3gaeTcs 06a3a JJisl yCBOEHHUSI CBOMCTB KBAJpPAaTHUYHOM M CTENEHHOW (DYHKIMH, a Takxke AJis
JalbHEHIero yriayOaeHus: PYHKIIMOHATBHBIX MPEACTABICHUN MPU U3YYCHHH Kypca aiareOpbl
¥ Haydaj aHajun3a.

[ToArOTOBUTENBHBIM MIATOM K M3YyYEHHUIO CBOMCTB KBaJAPATUYHON (DYHKIIUU SIBISETCS
TakK€ pPacCMOTPEHHE BOIMpOca O KBAJAPAaTHOM TPEXUWICHE M €ro KOPHSX, BBIIACICHUU
KBaJpaTa ABYWICHA W3 KBAJPATHOTO TPEXUJICHA, PA30XCHHU KBaJIPAaTHOTO TpPEXWIeHa Ha
MHOKUTEJH.

N3y4enne KBaJpaTUYHON (YHKIMHM HAYMHAETCS C PACCMOTpPeHHst QYHKIMHU y = ax?, ee
CBOMCTB M 0COOEHHOCTEH rpaduika, a TaKkKe IPYTrUX YaCTHBIX BUJIOB KBAJIPAaTUYHON (PYHKITUU
— ¢yHkumi y = ax? + b, y = a (x - M) DTu CBEAEHUS UCTIOB3YIOTCS IPH U3yYE€HNUH CBONCTB
KBaJpaTuyHOW (yHKIMU oO0miero Buma. BaxkHo, 4TOOBI ydamuecss TMOHSIIH, 4TO Tpaduk
Gynkuum y = ax? + bx + ¢ MOXKeT ObITh HOMyYeH U3 rpaduka QyHKIMH y = ax? ¢ MOMOIIBIO
IByX HapajUIelbHBIX IepeHocoB. [Ipuembl noctpoenus rpaduka GpyHKIuU y = ax’ + bx + ¢
0TpabaThIBAIOTCS HA KOHKPETHBIX mpuMepax. [Ipu 3Tom ocoboe BHUMaHUE CIEAyeT YIASIUTh
(GOPMHUPOBAHUIO y yUYaIlIUXCS YMEHHUS yKa3blBaTh KOOPAWHATHI BEPUIMHBI Mapaboibl, €e OCh
CUMMETPHWH, HalpaBJICHUE BETBEH MapaloIbl.

[Ipr u3ydyeHUM STOW TEMbl JaJbHEWIIEE Pa3BUTHE I10JIy4aeT YMEHHUE HAXOIUTh II0
rpaduKy MPOMEKYTKH BO3pAcTaHUs U YObIBaHUS (PYHKIINH, a TAK)KE MPOMEKYTKH, B KOTOPBIX
(GyHKUHS COXpaHSET 3HaK.

VYyamuecss 3HaKOMSTCSI CO CBOMCTBAMM CTETEHHON (yHKUMU Yy = X" IpU YETHOM U
HEYETHOM HATypaJbHOM IIOKa3arene M. BBoguTcs mousTHe KOpHA n-ii creneHu. OHU
MOJIy4aloT MPEJICTaBICHHE O HAXOXKICHUHM 3HAUEHUN KOPHSA C TMOMOIIBIO KaJIbKYJISATOPA,
npUyYeM BbIpaOOTKA COOTBETCTBYIOIIMX YMEHUN HE TpeOyeTcsl.

3. Hepaeencmea c 00HOIl nepemeHHOll



Llenbie ypaBHenus. J[lpoOGHble panmoHanbHble YypaBHeHHs. HepaBeHcTBa BTOpOi
CTEIIEHU C OJHOM IIEpEMEHHON. MeTo | HHTEepBaOB.

OcHosHas yenb — CUCTEMATH3UPOBaTh U O0OOIIUTH CBEACHUS O PEIICHUM IENIbIX U
JIPOOHBIX pAllMOHAIBHBIX YPAaBHEHHUH C OJHOW MEpeMEeHHOM, chopMUPOBATH YMEHHUE PellaTh
HEpPABEHCTBA BUA ax? + bx + ¢ >0 mwmm ax® + bx + ¢ <0, rae a # 0.

B 51011 TeMe 3aBepIIacTCs N3yUY€HUE PALIMOHAIBHBIX YPABHEHUM C OJTHOM NEPEMEHHOM.
B cBsi31 ¢ 3TUM TPOBOUTCSE HEKOTOPOE 0000IIEHUE U YIITyOJieHHe CBEICHU 00 ypaBHEHUSIX.
BBogdTcs mOHATHS LENOr0 PalMOHAIBHOIO YPABHEHHS M €r0 CTEIEHU. Y4Yaluecs 3HAKO-
MATCSL C PEIICHUEM YPAaBHEHUM TPETbEH CTEIEHHM M YETBEPTOM CTENEHU C ITOMOIIBIO
Pa30KEHUSI HAa MHOXHWTEIIM W BBEICHUSA BCIIOMOTAaTEIbHOW NMEpeMEHHOW. MeToj pereHus
ypaBHEHUH MyTEeM BBEJCHUS BCIIOMOTaTEIbHBIX IEPEMEHHBIX OYAET IHUPOKO MCIOJIB30BATHCS
B JIAJIbHEHUIIEM TPU PEIICHUU TPUTOHOMETPUUECKUX, JIOTapu(MHUUECKUX U JIPYTUX BHUJIOB
YpPaBHECHUM.

Pacmupsitorcst cBeieHust 0 pelieHuH APOOHBIX PAIlMOHATBHBIX YpaBHEHUN. Y4yaluecs
3HAKOMSTCS C HEKOTOPBIMU CIIELMAJIBHBIMU [IPUEMAMHU PEILICHUS TAKUX YPABHEHHUM.

dopMUpOBaHME YMEHHUM pelIaTh HEPABEHCTBA BU/IA ax? + bx + + ¢ > 0 umm ax? + bx +
c<O, rne a # 0, ocyiiecTBIsAETCS ¢ ONOPOI Ha CBEICHUS O Tpadrike KBaApaTUYHON (PYHKITUH.

VYyammecs 3HAKOMSATCS C METOJOM HHTEPBAJIOB, C MOMOIIBI) KOTOPOI'O PELIAKOTCA
HECJIOKHBIE PALMOHAJIBHBIE HEPABEHCTBA.

4. Hepasencmea c 08ymsa nepemeHHblMU
VYpaBHeHUE ¢ OByMSI IEPEMEHHBIMU U €ro rpadguk. CUcTeMbl ypaBHEHHUI BTOPOIA
cTeneHu. PelieHue 3a1ad ¢ MOMOIIBIO CUCTEM YpaBHEHHWM BTOpoul cteneHu. HepaBeHcTBa ¢
IBYMs [IEPEMEHHBIMU U X CUCTEMBL.

OcHosHnas yenb — BbIPabOTaTh YMEHHE PEIIATh MPOCTEUIINE CUCTEMBI, COJEpKallne
YpPaBHEHHE BTOPOW CTENEHH C ABYMs IEPEMEHHBIMH, M TEKCTOBBIE 3aJayd C IMOMOILBIO
COCTABJICHHsI TAKUX CHUCTEM.

B nmaHHOUM Teme 3aBeplIaeTCs MU3YYEHHE CHUCTEM YPABHEHHUM C JByMsI IIEPEMEHHBIMU.
OCHOBHOE BHMMAaHHE yJIEJIAETCS CUCTEMaM, B KOTOPBIX OJJHO M3 YPaBHEHUI NIEPBOM CTEIICHH,
a Ipyroe BTOPOM.

W3BecTHBIN ydammMes crioco0 MOICTaHOBKY HAXOIUT 3/1eCh JaJIbHEHIIee TPUMEHEHUE
Y NTO3BOJISIET CBOAUTH PEIIECHUE TAKMX CUCTEM K PELICHUIO KBAJAPATHOIO YPABHEHHUS.

O3HaKOMIIEHHE y4Jaluxcsl ¢ IpUMEPAMHU CUCTEM YPaBHEHHM C JABYMsI IEPEMEHHBIMU, B
KOTOpbIX 00a ypaBHEHUSI BTOPOM CTEMEHH, JOJDKHO OCYIIECTBIATHCS C JOCTaTOYHOM
OCTOPOHOCTBIO M OTPAaHUYUBATHCS TPOCTEUITUMU ITPUMEPAMH.

[IpuBnedyeHre W3BECTHBIX Yy4yalUUMCsA TpauKOB MO3BOJISIET MPUBECTU MNPUMEPHI
rpaguueckoro pemeHus cucteM ypaBHeHH. C MOMONIBIO TpaUuecKUX MpeACTaBICHUM
MOXHO HarJIIHO TI0Ka3aTh yYallMMCS, YTO CHCTEMBl [JBYX YpPaBHEHUH C JAByMs
MIEPEMEHHBIMU: BTOPOU CTENEHN MOTYT UMETH OJHO, /1B, TPU, YETHIPE PEIICHUS WIH HE UMETh
PELICHUMN.

Pa3paboTanHblii MaTeMaTHYECKUN anmapaT MO3BOJSET CYIIECTBEHHO PACIIMPHUTh KIIAcC
COJZIEPIKATENIbHBIX TEKCTOBBIX 3a/a4, PEIIAEMbIX C IOMOIIBIK CUCTEM YPABHEHUH.

N3ydeHne Tembl 3aBEpIIACTCSA BBEACHUEM ITOHATHM HEPABEHCTBA IBYMsI IIEPEMEHHBIMU
U CHUCTEMBbI HEPaBEHCTB C ABYMsl nmepeMeHHbIMU. CBeleHust o rpadukax ypaBHEHUI C IByMS
IIEPEMEHHBIMU  MCIIOJIB3YIOTCA MPHU WUIIOCTPALMHM MHOXECTB PEIIEHUHM HEKOTOPBIX
IIPOCTENIINX HEPABEHCTB C ABYMS IIEPEMEHHBIMHU U UX CUCTEM.



5. Dnemenmul npuKIAOHOU MAmMeEMAMUKU.

MaremaTtrueckoe MojenupoBanue. lIporieHTHble pacuérel. [lpuOnmkeHHBIC
BbluncieHUs. OCHOBHBIE MpaBuia KOMOMHATOpUKUA. OTHOCUTEIbHAS 4acTOTa U BEPOSTHOCTD
ciydaiiHOTO coObITHS. Kiaccuueckoe omnpeneneHre BepOSATHOCTH. HadanmbHbIe CBEJACHUS O
CTaTHCTHUKE.

OcHosHas yenb — 03HAKOMHUTH YYallIUXCSl C MOHATUSIMHU MEPECTAaHOBKU, pPa3MEIICHHUS,
COUYETaHMsI U COOTBETCTBYIOIIMMHU (OpMyIaMu IS MOACYETa WX YHUCIA; BBECTU MOHATHUSA
OTHOCHUTEIFHOM YaCTOTHI U BEPOATHOCTH CIYYaitHOTO COOBITHS.

W3ydeHne TeMbl HAYMHAETCA C PEIICHUS 3a71a4, B KOTOPBIX TPeOyeTCsl COCTaBUTh T€ UITU
WHBIE KOMOHMHAIIMM JJIEMEHTOB M TMOJACYMTATh HMX YUCIO. Pa3bsicHseTcs KOMOWHATOpHOE
MPaBUJIO YMHOXEHUS, KOTOPOE HWCIOJB3YyeTCsl B JallbHEHIEM TpH BbIBOJAE (POPMYT IS
IIOICYETa YMCJIA IIEPECTAHOBOK, pa3MElIeHWHM W coderanuil. [lpu wu3ydeHum naHHOTO
MaTepuaga HEOOXOIMMO OOpaTUTh BHHMMAHME YyYallMXCi Ha pa3iuuue TMOHATUHN
«pa3MEIICHUE» U «COYETaHHE», CPOPMHUPOBATh y HUX YMEHHUE OINpPEACIATh, O KAaKOM BHJE
KOMOMHALIUN UAET peub B 3aJaye.

B nanHOW Teme yuamiuecss 3HAKOMSTCS C HayaJbHBIMH CBEJIECHUSMU M3 TEOPHUU
BEpPOATHOCTEH. BBOAMTCS MOHATHE «clydyallHOE COOBITHE», «OTHOCUTENIbHAs YacToTay,
«BEPOSITHOCTh CIIY4aHOTO COOBITHUs». PaccMaTpuBaIOTCS CTaTUCTUUECKMH U KIIACCUYECKHIM
MOJXOJbl K ONPEIENICHUI0O BEPOATHOCTH CIY4alHOTrO cOObITHS. BakHO 0OpaTuTh BHUMaHHE
yyalmxcs Ha TO, YTO KJIACCHYECKOE OINpeIeNICHNEe BEPOITHOCTH MOKHO MPUMEHSThH TOJIBKO K
TaKUM MOJIETISIM peaibHBIX COOBITHH, B KOTOPBIX BCE MCXOIbI SBISIOTCS PABHOBO3MOKHBIMHU.

6. Yucnoewvie nocnedosamensvnocmu.

YucnoBele TOCIEAOBATEILHOCTUH. ApudMeTruueckas U reoMeTpudecKas MPOrpecCHi.
®opMyJibl TI-TOYWIEHA W CyMMBI NEPBBIX N WIEHOB mporpeccuu. beckoHeuHo yObIBatroias
reoMeTpruUYecKas POrpecCusl.

OcHosHas yenb — Aath TOHATHS 00 apu(PMETHIECKON U TEOMETPUIECKOM MTPOTPECCHIX
KaK YHCIJIOBBIX MOCJIEI0BATEILHOCTIX 0CO00T0 BH/IA.

[Ipr u3ydyeHUM TeMbl BBOAUTCSA MOHATHUE IOCIEIOBATEIBHOCTH, PA3bICHIETCS CMBICI
TepPMUHA «N- YICH TMOCJIEeN0BAaTEILHOCTH», BBIPA0ATHIBACTCS YMEHHUE WCIOJIb30BaTh
WHJIEKCHOE 0003Ha4YCHHE. DTU CBEJCHHS HOCST BCIIOMOTATEIIbHBIN XapakTep U UCTIONb3YIOTCS
JUTSI U3y4eHUs apu(PMETUIECKON U TEOMETPUIECKOM TPOTPECCUIA.

Pabora ¢ popmynamu n-ro ujieHa ¥ CyMMBI MEPBBIX T'a WICHOB MPOTPECCH, TOMUMO
CBOEr0 OCHOBHOTO HA3HAYEHMS, IMO3BOJIAET HEOJHOKPATHO BO3BPAIIATHCA K BBIYMCIICHUSM,
TOXJIECTBEHHBIM MPeoOpa30BaHUsIM, PEIICHUIO YPAaBHEHUN, HEPABEHCTB, CUCTEM.

PaccmarpuBarorcss  XapaKTEpUCTUUECKHUE CBOMCTBa apudMeTHYeCKOn u
F€OMETPUYECKON IIPOrPECCUM, YTO IMO3BOJISIET PACIIMPUTH KPYT MPEAJaracMbIX 3a1ad.

7. Anzeopa é ucmopuueckom pazeumuu

3apoxaeHre airedpbl, KHUra O BOCCTAHOBJIEHWU U MPOTUBONOCTaBlIeHUH Myxammezaa
anb-Xopeamu. Hcrtopus dopmupoBaHus MaTeMaTHYeCKOro si3bika. Mcrtopus pa3BuTus
NOHATHUS QYHKIIUU.



JL.®. Marnunkwii. [1.JI. YeOwsmmes. H.U. JloGaueBckmii. B.S. bynsxosckwmii. A.H.
Konmoropos. ®@. Buert. Il. ®epma. P. [dekapt. H. Tapramesa. I. Kapgano. H. AGenb. b.
[Tackans. JI. ITuzanckuii. K. I'aycc.

8. Iloemopenue (umozosoe)
OcHoenas yenv. [10BTOpUTD, 3aKpenuTh U 00001MTL OcHOBHBIC 3YH, monydeHHbIe B 9
KJ1acce.

Onucanue y4e0HO-MeTOAMYECKOT0 H MATEPHAJIbHO-TEXHHYECKOT0 00ecrevdeHus!
00pa30BaTeIbHOTO MpoIecca Mo mMpeaMeTy «Aaredpa»

Y4eOHO-MeTOAMYECKOE 00ecIieYeHne

1. Ilpozpammmuovie 0OKymenmol:

[IpumepHBIe TporpaMMbl OCHOBHOTO oOImIero ooOpaszoBaHus. Marematuka. (CraHgapTsl
BTOpOTO MoKojeHus ) — M.: [IpocBemenne, 2010

2. Yuebnuxu u yuebno-memoouueckana numepamypa:

IIporpammel. Marematuka. 5-9 knaccel A.l'.Mep3nsak, B.b.Ilononckuii, M.C.Akup,
E.B.byniko — 2-e uzn., mopaborannoe. - M.: Benrana-I'pad, 2013

VYyeonuk Aunredpa. 9 kmacc A.l'.Mep3snsk, B.b.Ilononckuii, M.C.fAxkup, — M.: BeHrana-
I'pad, 2019

Hunaktudyeckuii matepuan Anreopa. 9 kmacc A.I'.Mepamsik, B.b.ITononckuit, M.C.SAkup, —
M.: Benrana-I'pad, 2019

Meroauueckoe mocobue Anredopa. 9 wimacc A.I''Mep3nsak,B.b.Ilononckuit, M.C.kup,
E.B.bynko - M.: Benrana-I'pad, 2019
3. Mamepuanvno mexuuueckoe obecneuenue
PaznatouHblii AMAAKTUYECKUN MaTEpPUa
TecThl
TemaTnueckue TaOIUIIBI
KoMnerorep, nHTEpakTUBHAS JOCKA
4. Humepnem-pecypcol
1. www. edu - "Poccuiickoe oopazoBanue" denepalibHbIi TOPTAIL.

2.www.school.edu - "Poccuiickuii 001eo0pa3zoBaTebHbIN moprar'.
3. www.school-collection.edu.ru/ Equnas komnekuus udpoBeIx 00pa3oBaTeIbHBIX PECYpPCOB

JlokyMeHTaIusl, padoune MAaTEePUAIBI JUIA YYUTEJISI MATEMATHKH

4, www.it-n.ru""Cerb TBOPYECKHX YUUTE ek

5. www .festival.1september.ru ®decruBanp nemparornueckux uae "OTKPBITHINA YPOK"
6. www .nsportal— conranbHas ceTb paOOTHUKOB 00pa30BaHHUs
7.https://infourok.ru/user/aydogdieva-hashtotay-kendzhemuhomedovna

Ilnanupyemble pe3yabTaThl H3yUeHUs aaredpbl B 9 Kiacce

BbINyCKHUK Hay4YuTcsi B 7-9 kjaaccax (A7 HCIONB30BAaHMS B IMOBCEIHEBHOW XKU3HH U
oOecriedeHust BO3MOXKHOCTH YCIIEIITHOTO MPOIOJKEHUs 00pa3oBaHus Ha 6a30BOM ypOBHE)
Inemenmol meopunu MHOMCECHE U MAMEMAMUYUECKOU JI02UKU



http://www.edu.ru/index.php
http://www.school.edu.ru/
http://www.it-n.ru/
http://festival.1september.ru/

OnepupoBarh Ha 0a30BOM YpPOBHE  TOHSATHSIMHU: MHOXECTBO, JJIEMEHT MHOXECTBA,
IIOAMHOKECTBO, IPUHAJIEKHOCTb;

3a71aBaTh MHOKECTBA [IEPEYUCIICHUEM UX DJIEMEHTOB;

HAXOJUTh NiepeceueHrue, 00beIMHEHNE, TTOJIMHOKECTBO B MPOCTEHIIINX CUTYAITUSX;
IIPUBOJIUTH IIPUMEPBI U KOHTPIIPUMEPHI IS TOATBEPKICHUS CBOMX BBICKAa3bIBAHUM.

B noeceownesnou sxcuzHu u npu uzyueHuu opyeux npeomemos:

UCIOJb30BaTh TIpaUUECKOe MPEACTABICHUE MHOXKECTB JUIsl OINUCAaHUS PEalIbHBIX
MIPOLIECCOB U BJICHUH, IPH PEIICHUN 33]1a4 IPYTHX yUYECOHBIX MPEAMETOB.

Yucna
paloHaIbHOE YUCIIO0, apU(PMETUUECKU KBAaIPATHBIN KOPEHB;
OLICHUBATh 3HAYCHHE KBAIPATHOTO KOPHS U3 MOJO0KUTEIBHOTO LEJIOT0 YUCA;
pacIo3HaBaTh PallMOHAIBHBIE U HPPALMOHAJIBHBIC YUCIA;
CpPaBHMBAThH YUCJIA.

B noeceownesnoui srcusnu u npu uzyuenuu opyaux npeomemos:.

OIICHUBATh PE3yJIbTAThI BEIUUCICHUHN TIPU PEIICHUH MPAKTUUYECKUX 3a1a4;

BBITIOJIHATH CPABHEHHE YUCEN B PEATIbHBIX CUTYAIUsIX;

COCTABJISITh YKCIIOBBIE BHIPAKEHUS MPU PEIICHUH MPAKTHUECKUX 3a/1a4d U 3a]a4 U3 JIPYTrux
y4eOHBIX MPEAMETOB.

Toscoecmeennvie npeodpazoeanus
HCIIOJB30BaTh (HOPMYJIbI COKPAILIEHHOTO YMHOXKEHHUS (KBaJpaT CyMMBbI, KBaJapaT pa3HOCTH,
Pa3HOCTh KBaAPATOB) JJIsl YIPOILECHUS] BEIYMCIICHUN 3HAUCHUN BhIpaKEHUH;
BBITIOJTHATh HECJIOXKHBIC MPeoOpa3oBaHusl TPOOHO-IMHEHHBIX BBIPAKCHHUN U BBIPAKEHUM C
KBaJIpaTHBIMU KOPHSIMH.

B noeceonesnou sxcusnu u npu uzyueHuu opy2ux npeomemos:

IMOHHUMATb CMBICJI 3aITMCHU YK CJIa B CTAHAAPTHOM BU/JC,
OIICPHUPOBATH HA 0a3oBOM YPOBHC IIOHATUCM «CTaHOapTHAA 3allMCh YUCJIa».

Ypasnenusa u nepasencmea
OnepupoBath Ha 0a30BOM YpOBHE TIOHSTHSMHU: PABEHCTBO, YHCIOBOE PABEHCTBO,
YPaBHEHHE, KOPEHb YPABHEHUS, PELICHUE YPABHECHUS,
MIPOBEPSTH CIPABEIIIMBOCTD YUCIOBBIX PABEHCTB;
peraTh KBaJpaTHbIC ypaBHEHUS 10 GOopMyJie KOpHEH KBaJAPATHOTO YPABHCHHUS;

B noeceomnesnou scusnu u npu uzyueHuu opysux npeomemos:

COCTaBAITh U PCIIATH JIMHEWHBIC YpaBHCHHA IIPpU PCUHICHHUM 3aJa4d, BOSHHUKAIOIIUX B

JIPYTUX y4eOHBIX MpeaIMeTax.

Dyukyuu
HaxoauTs 3HaueHne GyHKIIUH 110 3aJaHHOMY 3HAYCHHUIO apTyMEHTAa;
HAaXOAWTh 3HAYCHHE apryMeHTa MO 3aJaHHOMY 3HAYEHUIO0 (PYHKIMH B HECIOKHBIX
CUTYalusX;
OTIPE/ICTIATH MOJIOKEHNE TOUKH TI0 €€ KOOpIWHATaM, KOOPAUHATHI TOUYKH IO €€ TOJI0KEHUIO
Ha KOOPAMHATHOM MJIOCKOCTH;
no rpaduKy HaxOIuUTh OOJIACTh OMPENEICHHS, MHOXECTBO 3HAUCHMH, HYIH (QYHKIUH,
MIPOMEXYTKH 3HAKOIOCTOSIHCTBA, MPOMEXKYTKH BO3pacTaHUs U yObIBaHMS, HauOoOJbIIee U
HauMEHbIIIee 3HaYeHUS PYHKIINH;



CTPOUTH TpaUK JIUHEHHON PyHKINU;

IpOBEPATh, ABISETCS JHU JaHHBIM Tpaduk TpapukoM 3agaHHON (YHKIMM (JIMHEHHOH,
KBaJ[paTHYHON, 00OpaTHON MPOMOPLHUOHATIBHOCTH);

OIpeNeNATh TNPHUOIIKEHHBbIE 3HAYCHHS KOOPIMHAT TOYKH IepeceueHus: TIpaduKoB

byHKIUH;

B noeceownesnou scusnu u npu uzyueHuu opyaux npeomemos:

UCIOJb30BaTh TpaUKU pealbHbIX IPOLECCOB U 3aBUCHMOCTEH [UIsl OIpPENETCHUs HUX
CBOMCTB (HaMOOJbIINE U HAMMEHBIIINE 3HAYCHHUS], IPOMEKYTKH BO3PACTAaHUS U YOBIBAHMUA,
00JIaCTH MOJIO)KUTEIBbHBIX U OTPULIATENIbHBIX 3HAYEHHI U T.I1.);

MCIIOJIb30BaTh CBOMCTBA JIMHEWHON (QYHKIMU U ee Tpaduk MpU perieHnd 3a1ad U3 Ipyrux
y4eOHBIX MPEMETOB.

Texcmoevie 3a0auu
Pemath Hec0XKHBIE CIOKETHBIE 33]]a4ul Pa3HbIX TUIIOB Ha BCE apu(METUUECKHUE TEHCTBUS;
CTPOUTH MOJIEb YCIOBUS 3a/1ayM (B BHUJIE TAOJIMLbI, CXEMbI, pUCYHKA WM ypaBHEHUS), B
KOTOpPOM JlaHbl 3HAU€HHUs JBYX W3 TPEX B3aUMOCBS3aHHBIX BEJIMYMH, C LEJIbIO MOUCKA
pelIeHus 3a1auH;
OCYIIECTBIIATh CIIOCOO MOMCKAa PEIIEHUs 3aJaud, B KOTOPOM pacCyKIEHHE CTPOMUTCS OT
yCIIOBHS K Tp€OOBAHMIO UJTU OT TPEOOBaHMS K YCIOBHUIO;
COCTaBJIATH IJIaH PEUICHUS 3a/1a4U;
BBIJICTISITH OTAIlbl PEIICHUS 3a/1a4H;
MHTEPHPETUPOBATh BBIYMCIUTEIbHbBIE PE3YyJbTaThl B 3aJaye, MCCIEI0BaTh MOJYYEHHOE
pelieHue 3a1a4u;
penaTh HECJI0KHbIE JTJOTUYECKUE 3a]1a4U METOJIOM PACCYKACHUI.

B noeceonesnou sxcusnu u npu uzyueHuu opy2ux npeomemos:

BBIJIBUTAaTh TUIOTE3bl O BO3MOXKHBIX MPEETbHBIX 3HAUCHUSX MCKOMBIX B 3a/lau€ BEIMYUH
(menaTh MPUKUIKY).

Hcmopusa mamemamuku
OnuceiBaTh OTIEIbHBIE BBIAAIOLIMECS PE3YJbTAThl, IOJYYEHHbIE B XOJE pPa3BUTHUSA
MaTeMaTUKH KaK HayKH;
3HaTh MPUMEPhl MATEMATUYECKUX OTKPBITUH M UX aBTOPOB, B CBSI3U C OTEUECTBEHHOU M
BCEMHUPHOW UCTOPUEN;
MMOHMMATh POJIb MaTEMAaTUKH B pa3BUTHHU Poccuu.

Memoovt mamemamuku
BoiOupars nmogxoasuiuii  M3yd4eHHBIA METOA  JUIsl  pPELIEHUS HW3YYEHHBIX THUIIOB
MaTeMaTUYECKUX 3a]aY;
IIpuBoguTh  mpUMEpbl  MaTEeMaTHMYECKUX  3aKOHOMEPHOCTEM B OKpY’Karolleu
NENCTBUTEIBHOCTH Y TPOU3BENCHUAX UCKYCCTBA.

BbLINYCKHMK _TOJYYUT _BO3MOKHOCTh _HAYYUThCsl B 7-9 kjgaccax (s oOecreueHHs

BO3MO>XHOCTH YCIEIIHOTO POAOKEHUs 00pa30BaHus Ha 0230BOM U YTIyOJI€HHOM YPOBHSIX)

Inemenmot meopuu MHoOJIIcecme u MamemamuyuecKkou 102UKu



MHOKECTBO, XapaKTEPUCTUKU MHOXKECTBA, JJIEMEHT MHOXXECTBA, IYCTOE, KOHEYHOE U
OECKOHEYHOE MHOXKECTBO, TOJIMHOXECTBO, MPUHAMJICKHOCTh, BKIIOYEHUE, PABEHCTBO
MHOKECTB;

M300pa’kaTh MHOKECTBA U OTHOIIEHHE MHOKECTB C TOMOIIBIO KPYTroB DUjepa;

ONpeNeNsaTh MPUHAIICKHOCTh BJIEMEHTA MHOXKECTBY, OOBEIUHEHUI0O M TEPECCUCHUIO
MHOKECTB;

3a/1aBaTh MHOKECTBO C TTIOMOIIBIO MIEPEUUCICHUS JIEMEHTOB, CJIOBECHOTO OMUCAHUS;
OTNEpPUPOBATh TOHSATUSIMU: BBICKA3bIBAHWE, WCTHUHHOCTh U JIOKHOCTh BBICKA3bIBAHUS,
OTpUIIAHUE BBICKA3bIBAHMM, OMEpalMyd HaJ BBICKA3bIBAHUSMH: W, WJIU, HE, YCIOBHBIC
BBICKA3bIBaHUS (MMILTMKAIIWN);

CTPOUTH BBICKA3bIBAHMS, OTPUIIAHUS BHICKA3bIBAHUH.

B noeceonesnou sxcusnu u npu uzyuenuu opy2ux npeomemos:

CTPOUTH LCIIOYKHU YMOSaKHIOLIeHI/Iﬁ Ha OCHOBC HMCITOJIb30BaHUA IIPABUII JIOTUKH,
HCIIOJIB30BATh MHOXKXCCTBA, OIICpallMd C MHOXKCCTBAMHU, HX rpa(bnqecxoe IMpCaACTaBJICHUC
AJIA OIIMCaHUs PCAJIBHBIX ITPOICCCOB U SIBIICHUI.

Yucna
*  OmnepupoBaTh NOHATUSMH: MHOXKECTBO HAaTypAJIbHBIX YHUCEJ, MHOKECTBO IIEJIbIX YHCEI,
MHOXECTBO PAMOHAIBHBIX YHCEJ, HWPPALUOHAILHOE YHCIO, KBAJAPATHBIA KOPEHb,
MHOKECTBO JICUCTBUTEIILHBIX UHCEI;
*  BBINOJHATH OKPYTJICHUE PAIMOHAIBHBIX YUCEN C 3aJaHHOW TOYHOCTHIO;
* CpaBHMBATH PAIMOHAIBHBIE U UPPALUOHAIBHBIE YUCTIA;
*  MPEACTaBIATH PAIIMOHAIBHOE YHUCIIO B BUJIE IECATUYHON ApoOHU

B noeceonesnou sxcusnu u npu uzyueHuu opy2ux npeomemos:

MPUMEHATh NpaBUiia MPUOIMKEHHBIX BBIYMCICHUA MPU PELICHUU MPAKTUYECKUX 3a7ad U
pellIeHnH 3aa4d APYTUX Y4EOHbIX IPEIMETOB;

BBINIOJIHATh CPABHEHUE PE3YyJIbTATOB BBIYMCICHUW NPU PELICHUM IPAKTHUYECKUX 3a1ad, B
TOM YHCJI€ MPUOIMKEHHBIX BbIUNCICHU;

COCTaBJIATh M OLICHUBATh YHCJIOBBIC BBIPAXECHUS IPU PELICHUU IPAKTUYECKUX 3a7ad U
3aJa4 U3 IPYruxX yuyeOHbIX MPEAMETOB;

3aIMChIBATh M OKPYIVIATH YMCIIOBBIE 3HAYEHMS PEAJbHBIX BEJIMYHMH C HCIOJIb30BAHUEM
Pa3HBIX CUCTEM U3MEPEHUS.

Toscoecmeennvle npeodpazoeanus
packiaabIiBaTh HA MHOXKUTEJIN KBAJAPATHBIA TpPEXUJIcH,
BBHITIONHATH TpeoOpa3oBaHus IPOOHO-PAIIMOHATBHBIX BBIPAKEHUN: COKpAIleHHE Ipo0eid,
npuBeJeHUE anreOpandyeckux ApoOedl K oOlieMy 3HaMeHaTelNo, CIOXKEHUE, YMHOXKEHHUE,
JieJieHre anredpandeckux JpoOei, Bo3BeAeHUE anredpandyeckoil ApoOdu B HATypalbHYIO U
OTPHUILIATENbHYIO CTEIIECHb;
BBITIOJHSATH MPeoOpa30oBaHusl BBIPAKEHUH, COACPKAIINUX KBAapaTHbIE KOPHH,
BBIICNISATh KBaJgpaT CYMMBI MJIM Pa3HOCTH [IBy4J€HAa B BBIPAKEHUSAX, COAEPIKAIIUX
KBaJIpaTHbIE KOPHU;
BBITIOJHATH MPeo0pa30BaHusl BIPAXKEHUHN, COAEPIKAIIMX MOTYJIb.

B noeceonesnou scusnu u npu uzyuenuu opy2ux npeomemos:



BBITIOJHATH NMPEOOPa30BaHMsI aNreOpandecKuX BBIPAXKEHHUM MPH PEIICHUU 3a4ad JAPYTrux
y4eOHBIX MPEAMETOB.

Ypaenenua
OnepupoBaTh MOHATHSIMU: YPAaBHEHHE, KOPEHb YPABHEHUS, PAaBHOCUJIbHBIC YpaBHEHUS,
00J1aCTh ONpe/IeICHHs YpaBHEHUS,
pemaTh KBaJpaTHbIE YPAaBHEHMSI M ypPaBHEHHS, CBOAMMBIE K KBAJPATHBIM C IMOMOIIbIO
TOJIECTBEHHBIX TIPEOOPA30BAHUN;
pemarh IpoOHO-TMHEWHBIC YPaBHCHUS;
penaTh NpoCcTerine uppaluoHaIbHbIE YPaBHEHNUS,
peniaTh ypaBHEHHs CIOCOOOM Pa3JIOKEHUS HA MHOXKHUTEIHN U 3aMEHbBI IEPEMEHHOM;
peniaTh HECIOKHBIE KBaIpaTHbIC YPABHEHUS C TapaMeTPOM;
peliaTh HECIOKHBIE CUCTEMbI JTMHEWHBIX YPABHEHUH € TTapaMeTpamH.

B noeceownesnoul scusnu u npu uzyueHuu opysux npeomemos:

COCTaBJIATh U peLIaTh KBAJAPATHBIE YPABHEHUS, YPABHEHUSA, K HUM CBOISIIMECH, CUCTEMBI
JMHENHBIX YpaBHEHUM, TIPU PEILICHUH 3a7a4 APYTUX y4eOHbIX IPEIMETOB;

BBITIOJIHATH OLIEHKY MIPaBA0N0100Us pe3ysIbTaToOB, MOJYyYaeMbIX IIPU PEIICHUN JTUHEUHBIX U
KBaJpaTHbIX YPaBHCHUN U CUCTEM JIMHEWHBIX YPaBHEHMM NPU PELICHUM 3a1ay APYrux
y4eOHBIX MPEAMETOB;

BbIOMpATh COOTBETCTBYIOIIME YPAaBHEHMS, WJIM MX CHUCTEMBl JJIs  COCTaBJICHUS
MAaTeMaTUYECKOW MOJIENN 3aJaHHON pEAIbBHOW CUTYAllMU WM NPUKJIAJHON 3a/1a4H;

YMETb UHTEPIPETUPOBATH MMOJYUYCHHBIN IPU PELLIECHUN YPABHEHMS, NI CUCTEMBI PE3YyJIbTAT
B KOHTEKCTE 33/IaHHOM PeajJbHOW CUTyallud WIW MPUKIAAHON 3a1a4H.

Dynkyuu
OnepupoBath NOHATHAMU: (PYHKIMOHAJIBbHASI 3aBUCUMOCTb, (yHKUHS, Tpaduk (QyHKIMH,
CrocoObl 3aManusi (PYHKIIMU, apTYMEHT W 3Ha4ueHue (PYHKIMHU, 00JacTh OMpenesieHus U
MHO’KECTBO 3HaU€HUN (QYHKIUU, HYJIU QYHKLIUH, IPOMEKYTKH 3HAKOIIOCTOSTHCTBA;
CTpPOUTH TpaQuKu KBAAPATUYHON (PYHKIMN, 0OpaTHOM MPOMOPIUOHATHHOCTH, (DYHKIIMH
BHAa: y = Vx ;
UCCIIEeI0BaTh PYHKIIMIO 110 €€ TpaduKy;
HAXOJUTh MHOXECTBO 3HAUCHUH, HYJIH, MPOMEKYTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTHU
KBaJpaTUYHON (PYHKITUU;

B noeceownesnotul srcusnu u npu uzyueHuu opyaux npeomemos:

WUTIOCTPUPOBATh C MOMOLIBI0 TpaduKka peabHyI0 3aBUCUMOCTb WM MPOLECC MO MX
XapaKTepUCTHKaM;

MCIIOJIb30BaTh CBOMCTBA M TpauK KBAAPaTUYHON (PYHKIMHU MIPU PEIICHUN 3a/1a4 U3 IPYTHX
y4eOHBIX MPEIMETOB.

Hcmopua mamemamuku
XapakTepu3oBaTh BKJIAJ BBIJIAIONIMXCSA MATEeMaTUKOB B pPa3BUTHUE MATEMAaTUKUM M MHBIX
HAy4YHBIX 00JIacTel;
NOHUMAaTh POJIb MaTEMaTUKU B pa3BUTHH Poccuu.

Memoowvt mamemamuku
Hcnonb3yst n3y4eHHbIE METOIbI, MPOBOAUTH JOKA3aTEIbCTBO, BBIIIOIHATH OMPOBEPIKEHUE;



° BBIGI/IpaTB HN3Y4YCHHBIC MCTO/IbI 1 UX KOM6I/IHaHI/II/I AJi1 pCIICHUA MAaTCMATHUICCKUX 3a/1aY,

¢ HCIIOJIB30BAaTh MATCMATUYCCKHUC 3HAHUA AJIsI OITMCAHU SaKOHOMepHOCTCﬁ B Opr}KaIOHICﬁ
,Z[GﬁCTBPITGJH)HOCTH U IIPOU3BCACHUAX NCKYCCTBA,

¢ IIPUMCHATH HpOCTeﬁHIHC IMpOrpaMMHBIC CpCACTBA M ISJICKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTCMBI IIPpU PCIICHUHN MAaTCMATHYCCKHUX 3aJ1a4.

(Doprl opcavulauuu y'-l€6H020 npouecca:

Texnosoruu: guddepenimpoBanHoe oOydeHne, oOydeHHEe ¢ TPUMEHEHHUEM OMOPHBIX CXEM,
UKT.

@opMbl NPOBeleHUs] 3AHATHH: JICKIIMH, KOMOWHHUPOBAHHBIC YPOKH, TPAKTHKYMBI,
MMOBTOPUTEIHLHO-0000IIAI0IINE YPOKHU.

OOyueHue HeceT AeATeJbHOCTHBIN XapakTep, akleHT JenaeTcss Ha oOOydeHHe uepes
MPaKTUKY, TPOAYKTUBHYIO pabOTy ydalluMxcs B MallbIX TpYIINax, HCHOJIb30BAHNE
MEXIIPEAMETHBIX ~ CBSI3€H, pa3BUTHE  CAMOCTOSATEIBHOCTH  YYallUXCA M JUYHOU
OTBETCTBEHHOCTH 3a MpPUHATHE pelleHuil. BynyT co3gaHbl ycioBHS IS camMopeann3aluu
IIKOJIbHUKOB: y4acTHE€ B COPEBHOBAaHUSX, MPE3CHTAIMAX, CEMUHapaxX, KOHKypcax,
OJIMMIIUAJIaX, YTO JIOJDKHO  CIOCOOCTBOBaTh  aKTHUBU3AIMM HX  CaMOCTOSITEIIbHOU
JEATETBHOCTH, PA3BUTHIO KPEATUBHOCTH M (DOPMHUPOBAHHIO (DYHKIIMOHAILHON TPaMOTHOCTH —
YMEHUW BOCIPUHMMATh W aHAIM3UPOBATh WH(OpPMAIIO, TPEICTABICHHYIO B pPa3JIMYHBIX
dhopmax.

Pa3sHoypoBHeBOe 00y4eHMe MO3BOJIUT KaXKJOMY YYEHUKY NPHUOOPECTH MPEIMETHYIO
KOMIIETEHTHOCTh, JOCTUYb COOTBETCTBYIOUIETO YPOBHS IUIAHUPYEMBIX PE3YyIbTaTOB, Pa3BUTh
KOMMYHHMKATHUBHBIE CIIOCOOHOCTH, OBJAJE€Th HAaBBIKAMU KOJUIEKTUBHOW J1€ATEIbHOCTH,
HAy4YUTHCS pabOTaTh CAMOCTOSITENILHO C yU€OHBIM MaTEPUAJIOM.

®opmbl 1 MeToabl KoHTposass 3YH: camocrosiTenbHbie pabOTHI, TECThI, KOHTPOJbHBIC
paboTHhI

Ne | Tema pasagena (wnm Tema pasgena Peanusauuu sBocnuraTesibHOro Konunuecrtso
n/n U TEMbl YPOKOB) noTeHuMana ypoka yacos
(Buabl u popmbl AeaTenbHOCTH)
1 Hepasencrsa Bocniuranue HAacTOMYMBOCTH B 26
NOCTUKECHUU LIENU
2 KBagparnunas QyHkmms BOCIIUTHIBATH 39
CaMOCTOSITeILHOCTD, JTI000Bb K
MaTEeMaTHUKE
3 DJIEMEHTBI npukiIaaHon | opMUpPOBAaHKUE HABBIKOB 27
MaTEeMaTUKH OpTraHU3alMU U aHAJIU3a CBOEH

JesITeNbHOCTH, CAMOaHaIN3a 1
CaMOKOPPEKIIMHU yueOHOU




ACATCIBbHOCTH

Yucnossie BOCIIUTAHUE AKTUBHOCTH U 24
[MOCJIEA0BATEIILHOCTHU AKKypaTHOCTH
NoBTOpeHune u YMeHue BblaenATb BaXKHOe U3 24

cuctemaTmsauma yyebHoro
MaTepunana 3a Kypc 6 Knacca

BCero martepuasa, genatb
BbiBOAbl U aHA/IU3NPOBATb




Conepsxkanue y4eOHOro Kypca (reMaTu4eckoe IJIaHUPOBaHuUe)
AureOpa
9 kJiace

4 gyaca B Heaemo, Bcero 140 gacos;
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I'nasa 1
HepagencrBa (26 4acos)

1. 1 UucnoBble HEpaBEHCTBA 1
2. 1 UucnoBble HEpaBEHCTBA 1
3. 1 UucnoBble HEpaBEHCTBA 1
4, 1 YuciioBble HEPABEHCTBA 1
5. 2 OCHOBHBIE CBOMCTBA YUCIOBLIX HEPABEHCTB 1
6. 2 OcCHOBHBIE CBOMCTBA YUCIOBBIX HEPABEHCTB 1
7. 2 OCHOBHBIE CBOMCTBA YUCIOBLIX HEPABEHCTB 1
8. 3 CrnoxeHne ¥ yMHO)KEHHE YHCIIOBBIX HepaBeHCTB. OlleHNBaHNE 3HAUEHUS BRIPAKCHUS 1
0. 3 CrnoxeHre 1 YMHOKEHHUE YUCITIOBBIX HepaBeHCTB. OlIeHUBaHNE 3HAYCHUS! BBIPAKEHUS 1
10. 3 CrnoxeHre M YMHOKEHHE YUCTIOBBIX HepaBeHCTB. OIIEHNBaHNE 3HAYSHUS BHIPAKCHUS 1
11. 4 HepagenctBa ¢ 0/1HOM niepeMeHHOM 1
12. 4 HepaseHncTBa ¢ ogHOM nepeMeHHo 1
13. 5 Penienne HepaBeHCTB ¢ 01HOM MepeMeHHON. YHCI0BbIE POMEKYTKH. 1
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14. 5 Pemenne HepaBeHCTB ¢ 0JHON NepeMEeHHON. UHCIOBBIE MPOMEKYTKH. 1
15. 5 Pemenne HepaBeHCTB ¢ 0JHON IepeMeHHON. UHCIOBBIE MPOMEKYTKH. 1
16. 5 Pemenue HepaBeHCTB ¢ 01HON NepeMEHHON. YHCIOBbIE IPOMEKYTKHU. 1
17. 5 Pemenne HepaBeHCTB ¢ 0JHON NepeMeHHON. UHCIOBbIE MTPOMEKYTKH. 1
18. 5 Pemenne HepaBeHCTB ¢ 0JHON NepeMeHHON. UHCIOBbIE MTPOMEKYTKH. 1
19. 6 CucteMbl TUHEHHBIX HEPABEHCTB C OJHON MepeMEHHOM 1
20. 6 CucTteMbl TMHEWHBIX HEPABEHCTB C OJHON IEPEMEHHON 1
21. 6 CucTeMbl TMHENHBIX HEPABEHCTB C OAHON IEPEMEHHOM 1
22. 6 CucteMbl TUHEHHBIX HEPABEHCTB C OJHON MepeMEHHOM 1
23. 6 CucTteMbl TMHEWHBIX HEPABEHCTB C OJJHOM MEPEMEHHON 1
24. 6 CucteMbl TUHEHHBIX HEPABEHCTB C OAHON IEPEMEHHOM 1
25. 1-6 [ToBTOpEHME M cUCcTEMAaTH3AIUS YIeOHOTO MaTepraia 1
26. 1-6 KontpomsHas pabora Ne 1 mo Teme «HepaBeHcTBaY. 1

I'nasa 2
Kaaparuunas pyuxuus (39 yacos)

27. 7 IToBTOpEHUE U pacmMpeHne CBEICHHA 0 (O YHKIIHN 1
28. 7 [ToBTOpEHUE U pacmMpeHne CBEICHHH 0 (QYHKIINN 1
29. 7 IToBTOpEHUE U pacmIUpeHe CBeIEHUH 0 HYHKITUU 1
30. 7 IToBTOpEHUE U pacHIMpeHne CBEICHHA 0 (QYHKIIMN 1
31. 8 CaoiicTBa HyHKIMN 1
32. 8 CaoticTBa (HyHKITUH 1
33. 8 CaoiicTBa HyHKIMN 1
34. 8 CaoiicTBa HyHKIMN 1
35. 9 IMocrpoenwue rpaduka dpyuxmmn y=Kf(x) 1
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36. 9 Iocrpoenue rpaduka dpysxmnn y=Kf(x) 1
37. 9 Iocrpoenue rpaduka dysxmnn y=Kf(x) 1
38. 10 Ioctpoenue rpaduka dyukimu y=Ff(X)+b. [Toctpoerune rpaduka Gpynxkiwu y=Ff(x+a) 1
30, 10 IMocrpoenue rpaduka ¢pyuxuun Y=f(X)+b. [Toctpoenne rpaduka dpyuxuun y=f(x+a) 1
40. 10 [octpoenue rpaduka ¢pynkumu y=F(x)+b. I[Toctpoerne rpaduka Gpynkuun y=Ff(x+a) 1
41. 10 [Moctpoenue rpaduka dyukuun y=f(X)+b. I[loctpoenue rpaduka dynkimu y=Ff(x+a) 1
42. 11 Ksanparnunas ¢pyHkus, ee rpaduk u cBOHCTBA. 1
43. 11 Ksanparnunas ¢pyHkus, ee rpaduk u cBOHCTBA. 1
44, 11 KBasparuuHas ¢pyHKIMs, ee rpaduK U CBOMCTBA. 1
45. 11 Ksanparnunas ¢pyHkus, ee rpaduk u cBOHCTBA. 1
46. 11 Ksanparnunas ¢pyHkuus, ee rpaduk u cBOHCTBA. 1
47. 11 KBasparuuHas ¢pyHKIms, ee rpaduk U CBoicTBa. 1
48. 11 Ksanparnunas ¢pyHkuus, ee rpaduk u cBOHCTBA. 1
49. 7-11 | KonrponsHas pabota Ne 2 o treme «KBaaparnanast GyHKIISDY 1
50. 12 Pemienne kBaspaTHbIX HEPABEHCTB. 1
51. 12 Pemenne kBaspaTHBIX HEPABEHCTB. 1
52. 12 Pemenne kBafpaTHBIX HEPABEHCTB. 1
53. 12 Pemienne kBapaTHbIX HEPABEHCTB. 1
5. 12 Pemenne kBafpaTHBIX HEPABEHCTB. 1
55. 12 Pemenne kBaspaTHBIX HEPABEHCTB. 1
56. 12 Pemienne kBapaTHbIX HEPABEHCTB. 1
57. 13 CucTteMbl ypaBHEHHUH C IByMsI IEPEMEHHBIMU 1
58. 13 CucTteMbl ypaBHEHHUH C IByMsI IEPEMEHHBIMU 1
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59. 13 CucteMbl ypaBHEHUH C IBYMsSI IEpEMEHHBIMA 1
60. 13 CucteMbl ypaBHEHUH C IBYMsI TEpEMEHHBIMHA 1
ol. 13 CucTteMbl ypaBHEHHH ¢ 1ByMsI IEpEMEHHBIMU 1
02. 13 CucteMbl ypaBHEHUH C IBYMsI TEpEMEHHBIMHA 1
63. 13 CucrteMbl ypaBHEHHH C IByMsI IEPEMEHHBIMU 1
64. 12-13 | [ToBTOpeHME U CHUCTEMATH3AIUs YUCOHOTO MaTepraia 1
65. 12-13 | KonrponbHas padora Ne 3 o Teme «Perrenne kBafipaTHBIX HEPABEHCTB. Pelenue cucteM ypaBHEeHHIT ¢ 1

JIBYMsI IEPEMCHHBIMIY.
TI'naga 3
DJleMeHTBI MPUKJIATHOI MaTeMaTHKH (27 4acoB)

06. 14 MaremaTiueckoe MOJIEIUPOBAHUE. 1
67. 14 MaremaTtnueckoe MOI€TMPOBAHUE. 1
68. 14 MaremaTiueckoe MOJEIUPOBaHUE. 1
69. 14 MaremaTrueckoe MOJEIUPOBaHHE. 1
70. 15 [IponieHTHBIE pacy€Thl 1
71. 15 IIpoueHTHBIE pacuéThl 1
72. 15 IIpoueHTHBIE pacuéThl 1
73. 15 IIpoueHTHBIE pacuéThl 1
74. 16 AOCOIOTHAS ¥ OTHOCHTEIIEHAS TTOTPEITHOCTH 1
75. 16 AOCOIOTHAS 1 OTHOCHTEIIbHAS TTOTPEITHOCTH 1
70. 16 AOCOIOTHAS ¥ OTHOCHUTEIIHHAS TIOTPEITHOCTH 1
77. 17 OCHOBHBIE TIpaBUJIa KOMOMHATOPHUKH. 1
78. 17 OCHOBHBIE NIPaBHUIIa KOMOMHATOPHKH. 1
79. 17 OcHOBHBIE TIpaBHIIa KOMOWHATOPUKH. 1
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80. 17 OcHOBHBIE TPaBHUIa KOMOWHATOPHKH. 1
81. 18 YacToTa 1 BEpOATHOCTh CIy4aifHOTO COOBITHS 1
82. 18 YacToTa U BEpOSITHOCTh CITy4aifHOrO COOBITHS 1
83. 19 Kaccudeckoe onpeneneHue BEpOSTHOCTU 1
84. 19 Krnaccudeckoe omnpezienieHre BEpOSTHOCTH 1
85. 19 Krnaccuueckoe onpeneneHue BepoOsSITHOCTH 1
86. 19 Knaccuueckoe onpenencHue BEposSTHOCTU 1
87. 20 HauanbsHble cBeeHUS O CTATUCTHKE 1
88. 20 HauanbpHble CBEJICHUS O CTATUCTHKE 1
89. 20 HayanbHble cBeieHUs O CTATUCTHKE 1
90. 20 HayvanbHble cBeieHUs! O CTATUCTHKE 1
o1. 14-20 | [ToBTOpEHHE U CHCTEMATH3AIUS YUCOHOTO MaTepuaia 1
92. 15-20 | KonrponbHas pabora Ne 4 1o Teme «D1eMEHTbI IPUMEPHOI MaTeMaTHKI. 1

TI'nasa 4
YucsioBbie Mocjaea0BaTeabHOCTH (24 yaca)

03. 21 UucnoBble NOCAEA0BATENBHOCTH 1
94. 21 UwucoBble MOCIIEI0BATEIbHOCTH 1
95. 21 YucnoBble MOCIeI0BaTEILHOCTH 1
96. 22 Apundmernueckas Iporpeccus 1
97. 22 Apundmernueckas Iporpeccus 1
08. 22 Apudmernueckas mporpeccus 1
99, 22 Apudmernueckas Iporpeccus 1
100. 22 Apudmernueckas Iporpeccus 1
101. 23 CymMa N IIepBEIX YWICHOB apU(pMETHIECKOH TPOrpeccun 1
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102. 23 CyMMa N IepBBIX WICHOB apu(METHIECKOH Mporpeccuu 1
103. 23 CyMMa N IepBBIX WICHOB apu(METHIECKOH Mporpeccuu 1
104. 23 CyMMa n IepBbIX YWICHOB apu(pMETHYECKOH NPOrpeccuu 1
105. 24 I'eomeTpuueckas nmporpeccus 1
106. 24 I'eomeTpuueckas nporpeccus 1
107. 24 I'eomeTpuueckas mporpeccus 1
108. 24 I'eometpuueckas nporpeccus 1
1009. 25 CyMMa N NepBBIX YIEHOB F€OMETPUYECKOM IPOrpeccuu 1
110. 25 CyMmMa N MepBBIX YJICHOB T€OMETPUUECKON MPOTPECCUH 1
111. 25 CyMMa n HepBBIX YJIEHOB F€OMETPUIECKOM IPOrpeccun 1
112. 26 CyMMma OeCKOHEYHOH reOMeTpHIECKOH IPOrpecCcuu 1
113. 26 CymMma 6eCKOHEYHOH TeOMETPUIECKON MPOTPEeCcCun 1
114. 26 CyMMma OeCKOHEUHOH reoMeTpHIECKOH IPOrpeccuu 1
115.| 21-26 | IloBropeHue n cucremaru3alys y1ieOHOTro MaTepuaia 1
116.| 21-26 | KonrposbHas pabota Ne 5 mo teme «UucnoBbie OCIEA0BATEIHLHOCTHY 1

IMoBTOpeHue u cucremMaTusanusi yueGHoro marepuasa (24 yaca)

117.| 1-26 [ToBTOpenue n cucremaru3anys yaeOHOI0 MaTepHaia 3a Kype anredpsl 9 kiacca 1
118.| 1-26 IToBTOpEHUE U cucTeMaTH3aIMs y4eOHOTO MaTepuaia 3a Kypc anreOpsl 9 kiacca 1
119.| 1-26 [ToBTOpenue n cucremaru3anys yaeOHOI0 MaTepHaia 3a Kype anredpsl 9 kiacca 1
120.| 1-26 [ToBTOpenue n cucremaru3anys yaeOHOro MaTepHaia 3a Kype anredpsl 9 kiacca 1
121.| 1-26 IToBTOpEeHUe U cucTemMaTH3aIMsl y4eOHOTO MaTepuraia 3a Kypc anreOpsl 9 kiacca 1
122.| 1-26 [ToBTOpenue n cucremaruzanys yaeOHOIo MaTepHaia 3a Kype anredpsl 9 kiacca 1
123.| 1-26 [ToBTOpenue n cucremaru3anys yaeOHOro MaTepHaia 3a Kype anreopsl 9 kiiacca 1
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124.| 1-26 [ToBTOpeHue u cucTeMaTn3anusa yaieOHOTO MaTeprata 3a Kypc ainredps! 9 kiacca 1
125.| 1-26 [ToBTOpeHue u cucTemMaTn3anusa yaieOHOTO MaTepraia 3a Kypc anredpsl 9 kiacca 1
126.| 1-26 IToBTOpEHUE U crcTeMaTH3aus Y1eOHOTO MaTepuaa 3a Kypc anreopsl 9 kinacca 1
127.| 1-26 [ToBTOpeHue u cucTemMaTn3anusa yaieOHOTO MaTepraa 3a Kypc ainredps! 9 kiacca 1
128.| 1-26 [ToBTOpeHue 1 cucTeMaTH3anusa y1eOHOTO MaTepraa 3a Kypc anredpsl 9 kiacca 1
129.| 1-26 IToBTOpEHHE U cHCTEeMAaTH3aIUs YIeOHOT0 MaTepuaa 3a Kypc aiareopsl 9 kiacca 1
130.| 1-26 [ToBTOpeHUe 1 cucTeMaTH3anusa y1eOHOTO MaTepraia 3a Kypc anredpsl 9 kiacca 1
131.| 1-26 [ToBTOpeHue 1 cucTeMaTH3anusa y1eOHOTO MaTeprata 3a Kypc anredpsl 9 kiacca 1
132.| 1-26 IToBTOpEHHE U cHUCTEeMaTH3aIUs YIeOHOT0 MaTepuaa 3a Kypc aiareopsl 9 kiacca 1
133.| 1-26 [ToBTOpeHUe 1 cucTeMaTHU3anusa y1eOHOTO MaTepraa 3a Kypc anredpsl 9 kiacca 1
134.| 1-26 [ToBTOpeHue u cucTemMaTn3anus y1eOHOTO MaTepraia 3a Kypc aaredpsl 9 kiacca 1
135.| 1-26 [ToBTOpEeHME U cucTemMaTH3aIMs y9ieOHOTO MaTepuaa 3a Kypc anreopsl 9 kiacca 1
136.| 1-26 [ToBTOpeHue u cucTeMaTn3anus y1eOHOTO MaTepraia 3a Kypc aaredpsl 9 kiacca 1
137.| 1-26 [ToBTOpeHue u cucTeMaTn3anus ya1eOHOTO MaTepraa 3a Kypc aaredpsl 9 kiacca 1
138.| 1-26 [ToBTOpEeHME U cucTemMaTH3aIMs y9ieOHOTO MaTepuaa 3a Kypc anreopsl 9 kiacca 1
139.| 1-26 [ToBTOpeHue u cucTeMaTn3anus ya1eOHOTO MaTepraa 3a Kypc aaredpsl 9 kiacca 1
140.| 1-26 HroroBast KOHTpOJBbHAs paboTa 1




