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HNOACHUTEJBbHASA 3AIINCKA
Craryc 1okyMeHTA.
Jlannast pabouasi mporpaMMa COCTaBJIEHa B COOTBETCTBHHM C TpeOoBaHusMH ['ocynmapcTBeHHoro cranzapra (YTBepkIeH HpukazoM MuHHCTEpCTBa
obpaszoBanus u Hayku Poccuiickoit @enepanuu ot «17» nexadps 2010 r. Ne 1897).

[IpumepHBIe MporpaMMBbI OCHOBHOTO 00111eT0 0O0pa3oBanus. Maremaruka. (CtanaapTel BToporo nmokosnenus) — M.: IIpocsemenue, 2010

[Iporpammel. Maremaruka. 5-9 knaccel A.I'.Mep3mnsak,B.b.ITononckuii, M.C. Sxup, E.B.bynko — 2-¢ u3n., mopadorannoe. - M.: Benrana-I'pad, 2013
YueOuuk Anredpa. 9 kimacc A.I'.Mep3insik,B.b.Ilononckuii, M.C.SAxup, — M.: Benrtana-I'pad, 2019

HNunaktuuecknit Mmatepuan Anreopa. 9 kinacc A.I'.Mepsnsk,B.b.ITononckuit, M.C. Axup, — M.: Berrana-I"pad, 2019
Metoanyeckoe nocobue Anredpa 9 kinacc A.I'.Mep3isik,B.b.ITononckuii,M.C.Sxup, E.B.byuiko - M.: Benrana-I'pag, 2019

[Iporpamma 1o anredpe cocrtaBiieHa Ha ocHOoBe DyHIaMEHTAIBLHOTO SApa COACpKaHUS OOIIero oOpa3oBaHMs, TPEOOBAaHUN K PE3ysbTaTaM OCBOCHUS
00pa3oBaTebHONW MPOTPaMMbl OCHOBHOTO OOIIEro 0oOpa3oBaHMs, NPEACTABICHHBIX B (elepaibHOM T'OCYJapCTBEHHOM CTaHIApTE OCHOBHOTO OOIIEro
o0pa3oBaHMs ¢ YIETOM NMPEEMCTBEHHOCTH IIPOTPaMM JIJIsl HA4aIbHOTO 00pa30BaHUs 110 MaTEMATHKE.

B Hell Taxke yYUTHIBAIOTCS JOMHHHUPYIOIIME UICH U TOJOXKCHHS MPOrpaMMbI Pa3BUTHS U (OPMHPOBAHUS YHUBEPCAIbHBIX YUEOHBIX ICHCTBUH s
OCHOBHOTO 00Iero o0pazoBaHHs, KOTOpbIE OOecrednBaloT (OPMHUPOBAHME TPAKIAHCKONW HMICHTHYHOCTH, KOMMYHUKATHBHBIX KaueCTB JIMYHOCTH W
CIIOCOOCTBYIOT POPMHUPOBAHUIO KITFOUEBON KOMIICTCHIIUH — YMEHUSL YUUMbCSL.

Kypc anreOps kitacca siBisieTcst 6a30BbIM JIT MATEMAaTHIECKOTO0 00pa30BaHUs M Pa3BUTHS IKOJIHHUKOB. AlreOpandeckue 3HAaHUS U YMEHUS HEOOXOIUMBI
IUTSL U3YYCHHSI TEOMETPHH, aJIreOpbl M MaTeMaTH4ecKoro ananmsa B 10-11 kiaccax, a Takke CMEKHBIX TUCIUILIHH.

HpaKTI/I‘IeCKaﬂ S3HAYMMOCTh HIKOJIBHOT'O KYypCa aJIF€6pI)I 9 kjacca COCTOUT B TOM, 4TO NpPEAMCTOM eé HU3YUYCHUS ABJIAIOTCA KOJIUYCCTBCHHBIC OTHOLICHUSA U
MPOLIECCHl PeajJbHOTO0 MHUpPA, OMHUCAHHBIE MAaTEeMAaTHUYECKUMHU MOJENSIMHU. B coBpeMeHHOM oOOIIecTBe MaTeMaThyecKas MOJArOTOBKAa HEOOXOAMMa KaXIOMY
YeJIOBEKY, TaK KaK MaTeMaTHKa MPUCYTCTBYET BO BCeX chepax 4eloBEUeCKOM eI TEIIbHOCTH.

OnHOl W3 OCHOBHBIX IIeJed W3ydeHMs aireOpbl SIBISETCS Pa3BUTHE MBIIIICHHS, MPEXIe Bcero (GopmupoBaHUE aOCTPaKTHOTO MbIIUICHUs. B mporecce
HU3YyUCHUA aJ'IFC6pI)I @opMpreTcsi JIOTUYCCKOC N AJITOPUTMHUUCCKOC MBIIJIICHHUE, 4 TAKKC TAKMEC KAa4C€CTBAa MBILNIJICHUA, KaK CHUJIa U FI/I6KOCTI), KOHCTPYKTHBHOCTD
U KPUTHYHOCTH. J[7s amantanuu B COBPEMEHHOM HH(POPMAIMOHHOM OOIIECTBE BAKHBIM (PAKTOPOM SIBISETCS (POPMUPOBAHHE MATEMATHUECKOTO CTHIIS
MBIIIJICHHSI, BKIIOYAIOMIET0 B Ce0S WHAYKIMIO W JSAYKIHI0, OO0OOINCHWE W KOHKPETH3AIlMio, aHAJM3 M CUHTE3, KIACCH(PUKAIUIO W CHCTEMaTH3aIUIo,
abcTparupoBaHue U aHAIIOTHUIO.

OOyuenue anredpe Ha€rT BO3MOXKHOCTh IIKOJbHUKAM HAyYUThCS IUIAHUPOBATH CBOK JIEATEIbHOCTb, KPUTHUECKHU OLIEHMBAaTh €€, NpPUHUMATh
CaMOCTOSITeNIbHBIE PEIIeHUs, OTCTAauBaTh CBOM B3TJISIbI U YOSKICHUS.

B Mponecce N3yuCHUA aﬂre6p},1 IOKOJIBHUKHW Y4aTCA U3J1araTb CBOU MBIC/IN ACHO U UCUEPITBIBAIOIIC, an/I06peTa}0T HaBBIKH YETKOTO U TpaMOTHOI'O BBIITOJTHCHUA
MaTEeMaTHYECKUX 3aMUCel, MPU 3TOM HCIIOIb30BAaHIE MaTEMATHUECKOTO S3bIKa MTO3BOJISIET Pa3BUBATh Y YUAIIMXCS TPAMOTHYIO MTUCBMEHHYIO U YCTHYIO PEYb.
3HAKOMCTBO C HCTOPHEH Pa3BUTHS aIreOphl Kak HAyKH (DOPMHUPYET y yUaIInuXcs MpeAcTaBieHue 00 anredpe Kak 9acTr 00IIedeI0BeUeCKO KyIbTYpHI.
3HAYUTENbHOE BHUMAHHE B W3JIOKEHUU TEOPETHUYECKOTO0 MaTepuaja Kypca YAENseTcs ero MOTHBAIMU, PACKPBITUIO CYTH OCHOBHBIX TOHSATHMA, UACH,
MeTonoB. OO0yueHrne TOCTPOEHO Ha 0aze TEOpUM PA3BUBAIOIIETO OOYUYEHMsI, YTO JIOCTUTAECTCS OCOOCHHOCTSMH HW3JIOKEHHS TEOPETHMUYECKOTO0 MaTepuaa H
yIpaXHEHUsIMH Ha CpaBHEHHE, aHAJW3, BbBIJCIEHUE TJaBHOTO, YCTAHOBJCHHE CBs3eH, Kiaccupukanuo, o000menue u cucrematusanuio. Ocobo
AKINCHTHUPYIOTCA COACPKATCIBbHOC PACKPBITUEC MAaTEMAaTHYCCKHUX HOHHTHﬁ, TOJIKOBAHUC CYHIHOCTH MAaTEMAaTUYCCKHUX METOJ0B, U oOactu ux IMPUMCHCHHNA,
JEMOHCTpAILUST BO3MOXKHOCTH TMPUMEHEHHS TEOPETHUYECKUX 3HAHUU JUId pEIIeHHs Pa3HOOOpasHBIX 3aJad MPUKIATHOTO XapakTepa, HalpUMep pelleHue
TEKCTOBBIX 3a/1a4, JCHEKHBIX U MPOLIEHTHBIX PacuyeToB, YMEHHE IOJIb30BATHCS KOJIMUYECTBEHHOW HH(OpMAIMel, MpeACcTaBIeHHON B pa3iHuYHbIX (opmax,



ymenue uyutath rpaduku. Oco3HaHuEe OOIIEro, CYIIECTBEHHOTO SBJSETCS OCHOBHOM 0a30l JyIsl pelieHus yhpakHeHuH, BakHO NPHBOAWTH JeTaabHBIC
MOSICHCHHUA K PCUHICHUIO THUIIOBBIX praH(HeHHfI. OTUM PACKpBIBACTCA CYTh METOJA, IOAXO0Aa, NPCAJIaractcsa aJrOpuTM HJIM 3BPHUCTHUYCCKASA CXEMa PCUICHUA
yIpaXHEHUH onpeeIéHHOro THIIa

O01mas xapakTepucTHKa Y4eOHOro npeaMera «AJreopay.

Anrebpa Kak cojepKaTeibHblil KOMIIOHEHT MaTeMaTHYeCKOro oOpa3oBaHMs B OCHOBHOMH ILIKOJIE HalelleHa Ha (pOPMHUpPOBAHHE MATEMaTHUYECKOIro almnapara

IUISL peIeHUs 331a4 U3 MAaTEeMaTUKH, CMEXHBIX MPEIMETOB, OKPY)KAIOLIEH peabHOCTH. SI3BIK anreOpbl MOAYEPKUBACT 3HAUCHHE MAaTEeMAaTUKU KaK sSI3bIKA IS
IIOCTPOCHMsI MAaTeMaTHYeCKMX MoJeNel, MPOLEecCOB M SIBIEHUM peanbHOro mupa. OnHOM M3 OCHOBHBIX 3a/lay M3Y4eHHUs anreOpbl sBISETCS pa3BUTHE
ATOPUTMUYECKOTO MBIIIJICHNs, HEOOXOIUMOr0o, B YaCTHOCTH, JJISI YCBOCHHUS Kypca HMH(OpPMATHKH; OBJaJCHHE HABBIKAMU JCIyKTUBHBIX PACCYXICHHM.
ITpeoOpa3oBaHue CUMBOJMYECKUX (OPM BHOCUT CBOHM clielU(pHUUECKUIl BKIAJ B pa3BUTHE BOOOpPa)KEHUs, CIIOCOOHOCTEH K MAaTeMaTHMYECKOMY TBOPYECTBY.
Jlpyroi BayXHOH 3a/1a4eil n3y4eHus areOphl SBISETCS MOTYYeHHE IKOIbHUKAMU KOHKPETHBIX 3HAHUH 0 (QYHKIMSIX KaK BaKHEUIIEH MaTeMaTH4e CKOW MOJIEIH
JUI1 ONMCAHUSI M HCCIEAOBAaHMUS Pa3HOOOpPA3HBIX IPOLECCOB (PAaBHOMEPHBIX, PABHOYCKOPEHHBIX, SKCIIOHEHIHUAIBHBIX, MEPUOAUYECKHX M Jp.), UId
(bopMHpOBaHHUS y ydaIIUXCS MPECTABICHUN O PO MAaTEMATHKH B PA3BUTHH IUBHIIN3ALUH U KYJIbTYPHI.
DeMeHTHI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKH U TEOPUU BEPOSITHOCTEH CTAHOBATCS 00s3aTeIbHBIM KOMIIOHEHTOM IIKOJIBHOTO 00pa30BaHUs, YCUIINBAIOLINM
€ro MPUKJIAJHOE M TMPAKTHYECKOE 3HAYCHHE. JTOT MaTepuan HEOOXOIUM TMPEXIe BCEro, Uit (GOpMHpPOBaHUS (DYHKIIMOHAIBHOW TPaMOTHOCTH — YMEHHUH
BOCIIPUHMMATh M aHAJIM3UPOBaTh MHGOpPMAIMIO, MPEJCTABICHHYIO B pa3IMYHbIX (hopMax, MOHUMATh BEPOSTHOCTHBIM XapakTep MHOIMX peabHbIX
3aBUCUMOCTEH, MPOU3BOAUTDH MPOCTEUIINE BEPOSTHOCTHBIE pacyeThl. V3yueHue ocCHOB KOMOMHATOPUKHU MO3BOJIUT y4YalleMyCsl OCYILIECTBIIATh PACCMOTPEHUE
clly4yaeB, repedop U MOJICUET YUCIia BApUAHTOB, B TOM YHCIIE B IPOCTEHIINX MPUKIIAJHBIX 3a/1a4ax.

[Ipyn wu3ydeHHM CTAaTUCTUKM W TEOPUM BEPOATHOCTEM O0OOTralaroTCsi NMPEACTaBIEHUS O COBPEMEHHOW KapTHMHE MHUpPAa M METOJaX €ro HCCIEIOBaHMs,
¢dbopmupyeTcsl MIOHUMAaHUE POJIU CTATUCTUKU KaK UCTOUYHUKA COLMAIBHO 3HAYMMOM MH(OPMAIMH U 3aKJI1aIbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO MBILIICHHS.

Onucanue Mecta yueOHOro npeamera «AJjredpa» B yueOHOM IVIaHe
B cootBercTBUM ¢ TpeOoBaHusAMH DenepaabHOr0 rocyapCTBEHHOr0 00pa30BaTENILHOIO CTaHJapTa OCHOBHOIO oOmiero oOpa3oBaHUs HpeaMeT «Amredpa»

uzyuaercs ¢ 7-ro no 11-i knacc. CornacHo ¢enepanbHOMy 0a3uCHOMY yueOHOMY IIaHy, Ha U3ydeHHe anreOpsl B 9-M Kinacce oTBoAUTCS He MeHee 102 yacos,
u3 pacuera 3 yaca B HeAenmto. TakuM oOpazom, yueOHsiit iian MOV «Yxotckas CIL» conepxxut B 9-om kinacce 3 yaca B Henento win 102 yaca roa.

.]II/I‘IHOCTHI)IE, METANPEAMETHBIC U MMPEAMETHBIC PE3YJAbTATHI
OCBOCHHMA CO/IepkaHus Kypca ajaredpa 9 kiacca.

N3ydyenne anreOpsl 1O JaHHOW MPOTrpaMMe CIIOCOOCTBYET (OPMHUPOBAHUIO Yy  YYALIUXCS JUYHOCTHBIX, MeETANpPeIMETHBIX M MNpeIMeTHBIX
pe3yabTaToB 00yUeHHUs, COOTBETCTBYIOIINX TPEOOBaHUSM (DeiepaTbHOTO TOCY/IapCTBEHHOT'O 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOT'O 00IIIETr0 00pa3oBaHus.



Juunocmmuoie pesyiobmamaosl:

1) BociuTaHue POCCHUCKOW TPa)ITAaHCKOH WAEHTHYHOCTH; MAaTPHUOTH3MA, yBakeHHs K OTeuecTBY, OCO3HAHMS BKJIAJia OTEYECTBCHHBIX YYEHBIX B PAa3BHTHE
MHPOBOU HAYKH;

2) OTBETCTBEHHOE OTHOIICHHE K YYCHHIO, TOTOBHOCTh M CIIOCOOHOCTH OOYYaloUIMXCsl K CAMOPa3BUTHIO M CaMOOOpa30BaHMIO Ha OCHOBE MOTHMBAIMHU K
00y4YEeHHIO U TIO3HAHUIO;

3) oco3HaHHBIA BBHIOOP W TOCTPOCHHME MAajbHEHIIEH WHAMBHUAYAIBHONH TpPAaeKTOpUH o00pa3oBaHHMA Ha 0Oa3e OpPHUEHTHPOBKM B Mupe npodeccuid u
npodeCcCHOHATBHBIX MPEIIOYTCHHI C Y4ETOM YCTOWYMBBIX MMO3HABATEILHBIX HMHTHPECOB, & TaK )K€ Ha OCBOBE (DOPMHUPOBaHMS YBAXXKHTEILHOTO OTHOIICHUS K
TPYZy, Pa3BUTHE OIBITA yYaCTHUs B COLMAIIBHO 3HAYHMOM TPY/IC;

4) yMeHHUe KOHTPOJIUPOBATh MIPOLECC U Pe3yabTaT yueOHOH U MaTeMaTHUECKOH JesITeIbHOCTH;
5) KPUTUYHOCTb MBILUIECHHS], UHUIIMATHUBA, HAXOAYMBOCTh, AKTUBHOCTD IPU PEIIEHUN MAaTEMATUYECKUX 3a/1a4.

Memanpeomemmnule pe3yibmamol:

1) yMeHue caMOCTOSTENIbHO ONPENEIIATh LeJIM CBOEr0 00y4eHus!, CTaBUTh U (POPMYIMPOBATh I ce0sl HOBbIE 3a/1a4M B y4€0e, pa3BUBaTh MOTUBBI U MHTEPECHI
CBOCH MO3HABATEIILHOW JACATEIbHOCTH;

2) yMEHHME COOTHOCUTh CBOM JACUCTBUS C IJIAHUPYEMBIMHU Pe3yJbTaTaMH, OCYLIECTBIATh KOHTPOJb CBOEH JIEATEILHOCTH B IpPOLECcCe JOCTHKEHUS pe3yJibTaTa,
OTIpeNeNIATh CHOCOOBI NIEHCTBHS B paMKax NPEJIOKEHHBIX YCIOBHHA M TpeOOBaHWH, KOPPEKTHPOBAaTh CBOU JEHCTBUS B COOTBETCTBHHM H3MEHSIOLICHCS
CUTYaLHE;

3) YMeHue onpenensTb MOHATHS, CO3/1aBaTh 0000OIICHNs, YCTaHABINBATh aHAJIOTHH, KIACCU(PHUIIMPOBATH, CAMOCTOSITEILHO BHIOMPATh OCHOBAHHS U KPUTEPUHU
IS KJaccu(uKaIuy;

4) yMeHUe YCTaHABIMBATh IPUYMHHO- CJIEICTBEHHBIEC CBSI3H, CTPOUTH JIOTUYECKHE PACCYKICHUS, YMO3aKIIOUeHHs ( HHIYKTUBHOE, JeTyKTHBHOE, IO aHAJIIOTHH)
U JIeNaTh BBIBOJBI;

5) pa3BHUTHE KOMIIETEHTHOCTH B 00JIaCTH MCIIOIB30BaHMs HH()OPMAITHOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

6) nepBOHaYaNbHbIE NIPEJICTABICHUS O MJIESX U METOAAaX MaTeMaTHKHU Kak 00 YHHBEPCAJIbHOM SI3bIKE HAYKU M TEXHHUKH, O CPE/ICTBE MOJIETUPOBAHNUS SBJICHUN U
MPOIIECCOB;

7) yMeHH€e BUAECTh MaTEMaTHUECKYIO 3a/1auy B KOHTEKCTE MPOOJIEMHON CUTYalluu B IPYTUX TUCIMIUIMHAX, B OKPYXKaIOIIeH KU3HU;

8) yMeHHe HaxXxOIWTh B PA3IMYHBIX WCTOYHHMKAX HH(OpMAINio, HEOOXOAUMYIO JUIS PEIICHHs MaTeMAaTHYEeCKUX MPOOJIeM, W MPEACTABIATh €€ B TOHSTHOM
¢dbopme, IpUHUMATD PELIEHNUE Y YCIOBUSAX HEMOIHON MM U30BITOYHON, TOYHOM MM BEPOATHOCTHON MH(OpMaIuH;

9) YMeHue MOHMMAaTh M WCIIOJNB30BAaTh MAaTEMATHYECKHE CPEACTBAa HArJSIMHOCTH ( TpaduKu, TaOIHIIBI, CXEMbI W Jp.) JJIS WIUTIOCTPAIMU, WHTEPIIPETAINH,
apryMeHTaluu;

10) ymeHure BBIABUTATh TUIIOTE3BI IPY PEIICHUH 3a/1a4H, TTOHUMATh HEOOXOIMMOCTh UX TIPOBEPKH;

11) moHMMaHue CyITHOCTH aIrOPUTMHUUYECKUX MPEANUCAHUNA U YMEHHE IeHCTBOBATh B COOTBETCTBHH C MPEAJIOKEHHBIM aJITOPUTMOM.

Ilpeomemmnoie pezynomamot.

1) OCO3HAHME 3HAUYCHMSI MaTEeMaTHUKH B IIOBCEIHEBHOMN KU3HU YCJIOBCKA,



2) mpencTaBieHHE O MaTEeMaTHYECKON HayKe Kak chepe MaTeMaTH4ecKoi NesTeIbHOCTH, 00 ATamnax e€ pa3BUTHSL, O €€ 3HAYMMOCTH JJIs1 Pa3BUTHUS [IUBIIIN3AIMH
3) pa3BuTHe yMeHHE padOTaTh C Y4EOHBIM MAaTEMAaTHUYECKUM TEKCTOM ( aHAJIM3UPOBATh M3BJICKATh HEOOXOIUMYIO HH(POPMAIUIO), TOYHO ¥ TPAMOTHO H3J1araTh
CBOM MBICIIU C TIPUMEHEHUEM MaTeMaTHYeCKON TEPMUHOJIOTHN U CUMBOJIMKH, IPOBOUTH KJ1acCU(UKAIIHIO, TIOTHYECKHE 0OOCHOBAHMS;

4) BnajieHre 6a30BBIM MOHITHITHBIM aliapaToOM MO0 OCHOBHBIM pa3JielaM COACPIKAHMS,

5) cucremMatuyecKue 3HaHus 0 (PYHKLHUAX U UX CBOWCTBAX;

6) MPaKTUYECKU 3HAUUMbIE MATEMATHUYECKUE YMEHUS U HaBbIKU, UX IPUMEHEHHUE K PEIICHUI0 MaTEMaTUYECKUX U HEMaTEeMaTHYECKUX 3aJ1ay, IPeArnosaramliee
YMEHHS:

BBITIOJIHSATH BBIYUCIICHUS C JCHCTBUTEILHBIMU YU CIIAMU;

peliaTh TEKCTOBBIE 33]Ja4l C IOMOIIbIO YPAaBHEHHM U CUCTEM YPaBHEHMIA;

MCIOJIb30BATh AITEOPANIECKUI SI3BIK JIJISl OMUCAHUS TIPEIMETOB OKPYXKAIOIIETO MUPA M CO3JJaHUSI COOTBETCTBYIONUX MaTEMAaTUIECKIX MOJICTICH;

BBITIOJTHATH TOX/IECTBEHHBIE MPEOOPA30BaHUS aNTreOpanyecKuX BhIPAKEHU;.

WCCJIeIOBATh IMHEHHBIC ()YHKITUN B CTPOUTH UX TpadUKH.

IIpumepHBbIe HOPMBI OLIEeHKH 3HAHWI, YMEHH H HABBIKOB 00y4alolIuXcs.

Ouenka nUCbMEHHBIX KOHMPOJIbHBIX PAdOm 00YUaAOWUXCA NO MaAmemMamuKe.

Omeem ouyenusaemcsa Oommemkou «5», eciu:

paboTa BBIMOJIHEHA MOITHOCTHIO;

B JIOTHYECKHX PACCYKIEHUSX U 000CHOBAHUHU PEILICHUS HET MPOOEIOB U OLIHOOK;

B pEIICHUU HET MAaTeMaTHUYECKUX OIMMOOK (BO3MOXKHA OJIHA HETOYHOCTh, OMUCKA, KOTOpasi HE SIBJISICTCS CJICICTBHEM HE3HAHMs WJIM HETIOHMMaHHUS y4eOHOTO
MaTepuania).

Ommemxa «4» cmagumcsa B CIENYIOUINX CIyqasiX:

paboTa BBITIOIHEHA MOJHOCTHIO, HO OOOCHOBAHUS IIArOB PEUICHUS HEJOCTATOYHBI (€CIM yMEHHE OOOCHOBBIBATH PACCYKIEHHUS HE SBISUIOCH CIEHATbHBIM
00BEKTOM MPOBEPKH);

JIOTYIIIEHBI OJTHA OMIMOKA WM €CTh JIBa — TPU HEAO0YETA B BBHIKJIAIKAX, PUCYHKAX, YepTexkax Wi rpadukax (eciu 3TH BUABI paboT HE SBISIUCH CHEIUATBHBIM
00BEKTOM MPOBEPKH).

Ommemka «3» cmagumcs, €Clu:

JOTYIIEHO OoJiee OJHOW OIMMOKK Win 0oJiee IBYX — TPEX HEIOYETOB B BBIKJIAJIKAaX, YepTeKaxX WU rpadukax, HO oOydaroniuiics obmamaer 00s3aTeTbHBIMU
YMEHUSIMHU 10 TPOBEPSIEMON TEME.

Ommemka «2» cmagumcsa, €Clu:

JIOTYIIIEHBI CYIIECTBEHHBIE OMIMOKH, TOKA3aBIIUE, YTO 00yJAIOIIUNACS HE 00IagaeT 00s13aTeIbHBIMA YMEHUSMH T10 TAHHOM TEME B MIOJTHON Mepe.

Ommemkxa «1» cmasumcsa, eCiu:

paboTa mokazasa MOJHOE OTCYTCTBUE Y 00yUarOIIerocs 00s13aTeNbHBIX 3HAHUN U YMEHHUI 110 MIPOBEPSEMON TeMe HIIM 3HAUUTENbHAS YacTh pabOTHI BHITIOJTHEHA
HE CaMOCTOSTEIBHO.



Y4uTenb MOXKET MOBBICUTh OTMETKY 3a OPHUTHHAJIBHBI OTBET Ha BOIPOC WJIM OPHTHHAIBHOE PEIICHHE 3a/1a4d, KOTOpPhIE CBHICTEIHCTBYIOT O BBICOKOM
MaTEeMaTU4YeCKOM Pa3BUTHU OOYYArOLIErocs; 3a pelIieHre OoJiee CIIOXKHOM 3a7add WM OTBET Ha OOJiee CIIOKHBIM BOMPOC, NPEITI0KEHHBIE 00yYaloIeMyCst
JOTMOJTHUTEIIBHO ITOCIIC BBITOJHEHHS UM KaKUX-JTHOO APYTUX 3aaHUM.

Ouyenka ycmHboix 0meemoe 00yuarouuxcs.

Omeem oyenusaemcsa OmmMemKkou «5», €Clii y4eHHK:

MTOJTHO PACKPBUI COIEpKAHNE MaTepraia B 00beMe, IPETyCMOTPEHHOM MTPOrpaMMOi B Y4EOHMKOM

HU3JI0OKWJII Marcepuajl TIpaMOTHBIM  A3bIKOM, TOYHO HCIOJIB3yd MATCMATUYCCKYHO TCPMUHOJOTHIO W CHUMBOJIMKY, B OHpGI[CJICHHOfI JIOTUYECKOU
MOCJICI0BATEIIBHOCTH;

MPABUIIHLHO BBIMTOJHIII PUCYHKH, YEPTEXHU, TPAPHUKH, COMYTCTBYIOIIUE OTBETY;

MOKa3aJl yMEHHE WUTFOCTPUPOBATh TEOPHIO KOHKPETHBIMU ITPUMEPAMH, IIPUMEHSTh €€ B HOBOW CUTYaI[UU TIPH BBIMOJIHECHUH MTPAKTHYECKOTO 3aaHus;
IIPOJIEMOHCTPUPOBAJI 3HAaHUE TEOPUM PAHEE M3YUEHHBIX COIMYTCTBYIOLIUX TEM, C()OPMHUPOBAHHOCTh U YCTOMYMBOCTH MCIIOJIB3YEMBIX IPU OTBETE YMEHHUH U
HAaBBIKOB;

OTBEYAJl CAMOCTOSITENIbHO, 0€3 HABOSIIUX BOIIPOCOB YUUTEIS;

BO3MOXXHBI OJTHA — JIB€ HETOYHOCTU MPHU OCBEIICHHE BTOPOCTEIIEHHBIX BOMPOCOB WJIM B BBIKJIAJKaX, KOTOPbIE YUYEHUK JIETKO MCIPABHI MOCIE 3aMEYaHUS
YUUTES

Omeem ouyenugaemca ommemkou «4»,eCiii yI0BI€TBOPSET B OCHOBHOM TPEOOBaHUAM Ha OLIEHKY «5», HO IIPU ATOM UMEET OJIMH U3 HEJOCTATKOB:

B U3JI0KEHUH JIOMYILEHbl HeOOobIINe TPOOesbl, He UCKa3UBIIIEe MATEMaTHUECKOE COJIepKAHNE OTBETA,

JIOTYILEHbI OJMH — JIBa HEJJ0YETa IIPU OCBELIEHUH OCHOBHOI'O COJIEP’KaHUs OTBETA, UCIIPABIECHHBIE NIOCIIE 3aMEYaHUS YUUTENS;

JOMYLIeHbl OmMOKa uiu Oojiee JIByX HEIO0YETOB IPHU OCBELIEHWH BTOPOCTENEHHBIX BOIPOCOB MJIM B BBIKJIAJKAX, JIETKO HCIPABICHHBIE MOCIE 3aMEYaHus
YUUTESL.

Ommemka «3» cmagumcs B CICAYIOIUX ClTydasaX:

HETIOJTHO PACKPBITO COJIEpKaHUE MaTepHraiia (CoaepKaHre U3JI0KEHO (PparMeHTapHO, HE BCET/Ia MOCIEI0BATEIHHO), HO MIOKa3aHOo O0Iee MTOHMMAaHUE BOIIpOca U
MPOJIEMOHCTPUPOBAHBl YMEHHS, JOCTAaTOYHBIE U YCBOCHHs MpOrpaMMHOro marepuana (ompeneneHbl «TpeOoBaHMSMH K MaTeMaTH4YeCKOW IMOATOTOBKE
yYaIuxcs» B HACTOSIICH MpOorpaMMe 10 MaTeMaTHKe);

HMMEJHCh 3aTPyIHEHUS] WIN JOMYIIEHbl OMMOKHA B OMPEIEICHUH MaTeMaTHUeCKON TEPMUHOIOTHH, YEePTEkKaxX, BHIKIAIKAX, UCIIPABICHHBIE MMOCIIE HECKOIBKHIX
HABOJISIIUX BOIMPOCOB YUHUTEIIS

YUEHUK HE CIIPaBWIICS C MPUMEHEHHEM TEOPUU B HOBOW CUTYAIIMU MPHU BBHITOIHEHUU MPAKTUYECKOTO 33aJJaHUs, HO BBIMIOIHWII 33aaHUsI 0053aTENbHOTO YPOBHS
CJIOKHOCTH I10 JJAHHOHN TeME;

MIPH IOCTATOYHOM 3HAHUH TEOPETUYECKOTO MaTepralia BhISIBICHA HEAOCTATOYHASI CDOPMHUPOBAHHOCTH OCHOBHBIX YMEHUN U HABBIKOB.

Ommemka «2» cmagumcsa B CIEAYIOUINX CIydasx
HE PacKpbITO OCHOBHOE COJIEpKaHKNe yueOHOro MaTepuana;
o0OHapy>KEeHO He3HAHHWE YYEHHUKOM OoJIbIIel WM Hanbosiee BaXKHOM YacTH yueOHOT0O MaTepuana;



JIOTYILIEHbI OIIMOKU B ONpeAeNCHUH MOHSTUN, MPH UCIOJIb30BAaHUU MaTEMaTHUYECKONH TEPMHHOJIOTHH, B PUCYHKaxX, YepTeKax WM rpadukax, B BBIKIAJKaX,
KOTOPbIE HE UCIIPABJICHBI ITOCJIE HECKOJIBKUX HABOSIIMX BOIIPOCOB YUUTEIIS.

Ommemkxa «1» cmaeumcsa, eCnu:
YYEHHUK OOHAPYKHWJI TIOJTHOE HE3HAHUE W HEIMIOHUMAaHHE U3y4aeMOro y4eOHOro MaTepuajia Wik He CMOT OTBETHUTh HHM Ha OJHMH U3 IMOCTaBJICHHBIX BOIPOCOB IO
W3YYCHHOMY MaTepuany.

Oowaa Knaccugpukayus ouwiuoox.
[Tpu orieHKe 3HaHWH, YMEHUIN 1 HABBIKOB yUaIIUXCS CIEAYET YUYUTHIBATH BCE OMUOKH (TPyObIe U HETPYObIC) U HETOUETHI.

I'pyOBLIMM CUMTAIOTCS OIIHOKH:
HE3HaHUE OMpeIeNIeHUs] OCHOBHBIX MOHSTHI, 3aKOHOB, MPaBWJI, OCHOBHBIX MOJOXEHUH Teopuu, He3HaHuEe (HOpMyIl, OOIIETPUHSITHIX CUMBOJIOB 0003HAYCHUN
BEJIMYMH, CIMHUI UX U3MEPEHHUS;
HE3HaHUE HAUMEHOBAHUN €TUHUIL U3MEPCHHUSI;
HEYMEHUE BBIICIIUTH B OTBETE IJIABHOE;
HEYMEHUE MIPUMEHSTh 3HAHUSI, AITOPUTMBI JIsl pEIICHUS 3a/1a4;
HEYMEHHE JICNIaTh BBIBOJIBI 1 000OIICHUS;
HEYMEHHE YUTATh U CTPOUTH rpauKy;
HEYMEHHE T0JIb30BAThCS IEPBOUCTOUYHUKAMH, YICOHHUKOM U CIIPABOYHHKAMHU;
MOTEPS] KOPHSI WJIK COXPAHEHNE TOCTOPOHHETO KOPHS;
otOpackiBaHue 6€3 00BSICHEHHI OJTHOTO U3 HUX;
paBHO3HAYHBIE UM OIIMOKH;
BBIYMCIUTENIbHEIC OIHOKH, €CJIH OHH HE SBJISTFOTCS OIUCKOM;
JIOTUYECKHE OIIHOKH.

K HerpyObIM o1MOKaM cjaeayeT OTHECTH

HETOYHOCTH (POPMYJIUPOBOK, OMpEETCHUMN, TTOHITHI, TEOPHIl, BRI3BAHHASI HETIOJHOTOW OXBaTa OCHOBHBIX MPU3HAKOB OMPEEIIEMOT0 TOHSITHUS WU 3aMEHOU
OJIHOTO - IBYX U3 3TUX NPHU3HAKOB BTOPOCTENIEHHBIMH;

HETOYHOCTh rpaduka;

HEpAIMOHAIBHBIN METOJI pEelIeHUs 3aauyd WU HEAOCTATOYHO MPOAYMaHHBIN MJIaH OTBETa (HApyIIEHUE JIOTHUKH, MOJAMEHA OTAENbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTETIEHHBIMH );

HEepalMOHAIBHBIE METO/IBI Pa0OTHI CO CIIPABOYHOM U JIPYTrOM JIUTEPATYPOit;

HEYMEHHUE PeIIaTh 3aJa9u, BBHITIOHITE 3JJaHUsI B OOIIEM BHUJIE.

Henoueramu sABJIAIOTCA:
HEepalMOHAIBHBIE PUEMBI BEIYUCIICHUH U TPe00pa30BaHUL;




HEOPEKHOE BHITIOJIHCHHE 3aITUCEH, YepTexel, cXxeM, rpapuKoB

Coaepxxanue yuyeOHOro MaTepuaa Kypca ajaredpbl 9 kiaacca.

1. Hepasencmea.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA. [IoueHHOE ClI0’KEHUE U YMHOKEHUE YUCIIOBBIX HEPAaBEHCTB. JIMHEMHbBIE HEPABEHCTBA C OJHOM NIEPEMEHHOMN U
UX CUCTEMBI.

Ocnosnas  yenb — O3HAKOMUTH YYaIMXCSl C IPUMEHEHHME: HEPAaBEHCTB Ul OLICHKHM 3HA4eHUH BBIPAKEHMH, BbIpaOOTaTh YMEHME pellaTh JUHEHHbIE
HEpaBEHCTBA C OJHOW INepeMeHHOW M MX cuctembl. CBOICTBAa YMCIIOBBIX HEPABEHCTB COCTABIIAIOT Ty 0a3y, Ha KOTOPOW OCHOBAaHO pEIICHUE JTHHEHHBIX
HEPABEHCTB C OJHOM NEepeMEHHOM. TeopeMbl O MOWIEHHOM CIOKEHUU W YMHOXXEHUHM HEPABEHCTB, HAXOIUTh IPUMEHEHHUE IIPU BBIIOJHEHUU IPOCTENIINX
VIpa)XHEHU Ha OIEHKY BBIPAXCHUH IO METOIy TpaHUIl. BBOIATCS TOHATHS aOCONIOTHONW MOTPEHIHOCTH W TOYHOCTH MPUOIMKEHUS, OTHOCHUTEIHHON
IIOTPEIIHOCTH. Y MEHUS IPOBOAUTD JACIYKTUBHBIE PACCYXKICHHU MOIY4ar0T Pa3BUTHE KaK IPU JOKA3aTEIbCTBAX YKAa3aHHBIX TEOPEM, TaK U IIPU BBHINOJIHEHUU
YIPa)KHEHUH Ha 10KA3aTeIbCTBA HEPABEHCTB.

B cBs3u ¢ pelieHneM JTMHENHBIX HEPABEHCTB C OJHOW IMEPEMEHHO: JIAETCS MOHATHE O YMCIOBBIX IPOMEXKYTKAX, BBOASATCS COOTBETCTBYIOILNE HAa3BAHUS
u 0003HaueHust. PacCMOTPEHHUIO CHCTEM HEPaBEHCTB OJHOW MEPEMEHHOMN NMPEAMIECTBYET O3HAKOMIICHHE YUAIIUXCS C MOHITUAMH NEpeceueHus] U 00beIMHECHUS
MHO>KECTB.

[Ipn pelieHMM HEPaBEHCTB MCIIONB3YIOTCSI CBOMCTBA PAaBHOCWIIBHBIX HEPABEHCTB, KOTOPBIE PA3bSICHSIOTCS HAa KOHKPETHBIX Ipumepax. Ocoboe
BHUMaHME CIIEAYET yIAeIUTh 0TpabOTKEe YMEHUS pellaT NpocTeiiue HepaBeHeTBa BUa ax>b, ax<b, OCTaHOBUBILKCH CIIELMAIbHO Ha ciaydae, koraa a <0.

B aroit Teme paccMaTpUBaeTCs TakKe PEIICHUE CUCTEM JIBYX JIMHEMHBIX HEPABEHCTB C OJHOW IIEPEMEHHOM, B YACTHOCTH TAaKMX, KOTOPHIE 3aIlMCaHbl B
BHJI€ IBOMHBIX HEPABEHCTB.

2. Keaopamuunas ¢hynxkyus.

®ynxrus. CpoiictBa Gynkimii. KBaapaTHslii Tpexuaen. Pa3moxkeHne KBagpaTHOro TpexdneHa Ha MEOxuTenn. DyHkmus y = ax? + bx + ¢, ee cBoiicTBa
u rpaduk. CreneHHas QyHKIHUS.

OcHognas yenb — paclIUPUTh CBEIEHUS O CBOMCTBAX (PYHKIIMN, O3HAKOMUTD YUYaIUXCS CO CBOMCTBAMU U rpaUKOM KBaApaTUYHON QyHKIuu. |

B Hagane Tembl cucTeMaTU3UpYIOTCS CBeACHUS 0 GyHKUUAX. [[OBTOPSIIOTCS OCHOBHBIE MOHATHUSA: (DYHKIIMS, apTyMEHT, 00J1acTh OonpeaeiaeHns QyHKINH,
rpaduk. JlaroTcs MOHATHS O BO3pAacTaHUM M yObIBaHUM (QYHKIMHM, NPOMEXKYTKaX 3HAKONOCTOSHCTBA. TeM caMbIM co3aaercs 0a3a Juisl yCBOEHUS CBOMCTB
KBaJPaTUYHOM M CTENEHHOM (QYHKIUH, a Takxke A JajdbHEeHero yriayosieHuss GyHKIMOHAIBHBIX MPEICTaBIEHUN MpU U3y4eHUH Kypca anreOpbl M Havyall
aHaIn3a.

[ToaroTOBUTENBHBIM IIATOM K U3YYEHHIO CBOMCTB KBAJIPATUYHON (YHKIIMU SBISIETCS TaKKe PACCMOTPEHHE BOIpOca O KBAJPAaTHOM TpEXUJIeHE U
€ro KOpPHSX, BBIJICJICHUU KBaJpaTa ABYWICHA U3 KBaAPATHOTO TPEXWIEHA, Pa3sI0KeHNN KBaJIpaTHOTO TPeXuieHa Ha MHOXKHUTEIH.

W3ydeHne KBaApaTUyHOH (QYHKIMM HAYMHAETCS ¢ PACCMOTPEHMs DYHKIHHU y = ax’, ee CBOMCTB M 0coOeHHOCTell rpaduKa, a TaKKe APYrHX YACTHBIX
BHJIOB KBAIPaTUUIHON (yHKINK — QYHKIHMIA y = ax® + b, y = a (x - M)%. DTu CBeJeHNs HCHOB3YIOTCS TIPH H3YdeHHH CBOMCTB KBaAPATHIHOH (QyHKIIHH 00IIero
BuAa. BakHo, 4TOOB! ydaluecs MOHAIHN, 4To Tpaduk GyHKIMH y = ax® + bX + ¢ MoxkeT GBITh MoTydeH U3 rpaduka GYHKIHH y = ax’ ¢ TIOMOIIBIO ABYX Ma-
paJTenbHBIX TIepeHocoB. IIpreMsl mocTpoeHns rpaduka GYHKIMHE y = ax’ + bx + ¢ 0TpabaThIBalOTCA Ha KOHKPETHBIX IpUMepax. IIpu 3ToM ocoboe BHUMaHME
CIIeAYeT yAeIUTh (POPMHUPOBAHUIO Y YUAIIUXCSl YMEHHUS YKa3bIBaTh KOOPAMHATHI BEPIIMHBI Tapaboibl, €€ 0OCb CHMMETPHH, HallpaBJieHUe BeTBEl mapaloJibl.



[Tpu u3y4eHuu TON TeMbI JalbHEHINee pa3BUTHE TIOJTYyYaeT YMEHNE HAXOAUTh MO TpaduKy MPOMEXYTKH BO3pacTaHUs U yObIBaHUS (DYHKINH, a TaKKe
MIPOMEXYTKH, B KOTOPHIX (DYHKITUSI COXPAHSET 3HAK.

Yuyarmuecs: 3HaKOMSTCSI CO CBOWCTBAMH CTETICHHOW (DYHKIMH Y = X' IIPH YETHOM M HEYETHOM HATypaJbHOM ITOKa3aTelie 1. BBoauTcs moHATHE KOPHS N-i
creniead. OHU TMOJIYYAIOT MPEACTABICHUE O HAXOXKICHUM 3HAUYCHUN KOPHS C MOMOIIBIO KAIBKYISATOpA, MPUYEM BBIPA0OTKA COOTBETCTBYIOIIMX YMEHUU HE
Tpedyercs.

3. Hepaeencmea c 00H0ll nepemeHHOU

Lenbie ypaBuenus. J{poGHble parioHalIbHBIE ypaBHEeHUs. HepaBeHCcTBa BTOPOH CTENIEHH ¢ OJJHON MepeMeHHOH. MeTo1 MHTEPBaJIOB.

Ocnosnas yenp — CUCTEMATHU3UPOBaTh M OOOOIIUTH CBEIEHUS O PEIIEHUM LEIbIX M JPOOHBIX pallMOHAIBHBIX YPAaBHEHUH C OJHOW NEepeMEHHOH,
c(OpMHPOBATh YMEHHUE PelliaTh HEPABEHCTBA BUAA ax> + bx + ¢ >0 mwu ax® + bx + ¢ <0, e a # 0.

B sroif Teme 3aBepuiaercs M3ydeHUE pAlMOHAJIBHBIX YPaBHEHMH C OJHOW NEepeMEHHOW. B cBsA3M ¢ 3TMM NHpPOBOAUTCA HEKOTOpOe 0000ILIeHuEe U
yri1yOJieHHe CBEACHUN 00 ypaBHEHUSX. BBOAATCS MOHSATHS LEOTO PAllMOHATIBHOTO YPABHEHUS M €T0 CTETICHHU. YYaluecs 3HaKOMSTCS C PeIICHHEM YpaBHEHHN
TpeTbel CTENEHU M YETBEPTON CTENEHU C MOMOIIBIO PA3JIOKEHUS] HA MHOKUTENIU U BBEIECHUS BCIOMOTaTeNIbHONW MepeMeHHOH. MeToJ peleHus ypaBHEeHUH
IIyTEM BBEJICHUS BCIIOMOIaTEJIbHbIX EPEMEHHBIX OYyAET HIMPOKO MCIIOIb30BAThCs B JAIBHEUIIEM MPU PEIICHUH TPUTOHOMETPUUECKUX, JIOTapU(PMUUECKUX U
JPYTUX BUJOB YpaBHEHUH.

PacummpsroTcest cBeieHus O pelieHnn JPOOHbBIX palliOHAIBHBIX YPAaBHEHUHN. YUaluecs: 3HaKOMATCSL ¢ HEKOTOPBIMU CIIELIMATIbHBIMU IIPUEMaMH PELICHUS
TaKuX ypaBHEHUU.

dopMupoBaHUe yMEHHMIA pemaTh HepaBeHCTBA BUAA ax’ + bx + + ¢ > 0 mwmm ax® + bx + ¢<O, e a # 0 , OCyIIeCTBIAETCSA C ONMOPOil HA CBEACHHUS O
rpaduke KBaAPAaTUIHON (PYHKIIHH.

VYyamuecst 3HakOMATCS C METOZOM UHTEPBAJIOB, C TOMOLIbIO0 KOTOPOT'O PEIIAIOTCSI HECIOXKHBIE PALlMOHAIbHBIE HEPABEHCTBA.

4. Hepagencmea c 08ymsa nepemeHHbIMU
VYpaBHeHHeE ¢ ABYMS IIEpEMEHHBIMU U ero rpaduk. CucteMsl ypaBHEHUI BTOPOil cTeneHu. Pemenne 3ajau ¢ MOMOIIbIO CUCTEM YPaBHEHUI BTOPOH
creneHu. HepaBeHCTBa ¢ JByMS IEPEMEHHBIMU U UX CUCTEMBI.

Ocnosnas yenb — BbIpabOTaTh YMEHHE peliaTh MPOCTEHIINE CUCTEMBI, COJIeprKalllie YpaBHEHNUE BTOPOM CTENEHH C IBYMs IEPEMEHHBIMHU, U TEKCTOBbIE
3a/1a4¥ C IOMOIIBIO COCTABIICHUSI TAKUX CUCTEM.

B nanHOI TeMe 3aBepiiaeTcs M3y4EHHE CUCTEM YpaBHEHUH C IBYMs NepeMeHHbIMU. OCHOBHOE BHUMAHHUE YENSAETCS CUCTEMAaM, B KOTOPBIX OJHO U3
YpaBHEHUU MEPBOI CTENEHHU, & IPYTrO€ BTOPOM.

N3BecTHBIN ydammmcsi coco0 MOACTAaHOBKM HAXOAUT 3/€Ch JalbHeiIlee NMPUMEHEHUE U MO3BOJISET CBOJMTH PELIEHHE TAKMX CHUCTEM K PELICHHIO
KBaJPaTHOT'O YPABHEHUSI.

O3HakoOMJIEHHE yYallluXcs C NpUMEepaMH CUCTEM YpaBHEHMH C JByMsl INE€PEeMEHHBIMH, B KOTOPBIX 00a ypaBHEHHs BTOPOW CTENEHH, IOJKHO
OCYHIECTBIIATHCA € JOCTATOYHOM OCTOPOKHOCTBIO M OTPAHUYUBATHCS MPOCTENIIIMMH IPUMEPAMH.

[IpuBnedenne U3BECTHBIX yJalIUMcs rpauKOB MO3BOJISET MPUBECTH IIPUMEPHI IpagUuecKoro pemeHus cucteM ypaBHeHui. C moMouibio rpaduyeckux
MIPEACTABICHUI MOKHO HArJIAHO NOKA3aTh yYaIUMCs, YTO CUCTEMBI ABYX YPAaBHEHHU C ABYMS IIEPEMEHHBIMU: BTOPOM CTENEHN MOT'YT UMETh OJHO, J1Ba, TPH,
YETBIPE PELICHUs WK HE UMETh PELICHUM.

Pa3paboTranHblil MaTeMaTUYECKUI ammapar MO3BOJISET CYIIECTBEHHO PACIIMPUTH KJIacC COAEpPATENbHBIX TEKCTOBBIX 3ajlad, PEIIaeMbIX C MOMOIIbIO
CUCTEM ypaBHECHUM.



W3ydeHne TeMbl 3aBEpIIACTCS BBEJCHUEM IOHATUN HEPABEHCTBA JBYMs IIEPEMEHHBIMM M CHCTEMbl HEPAaBEHCTB C ABYMs IepeMeHHbIMU. CBelneHus o
rpaduKax ypaBHEHUH C JBYMs MEPEMEHHBIMH HCIOJB3YIOTCS IMPH WLIIOCTPAIlMA MHOXKECTB PEUICHUH HEKOTOPHIX MPOCTEHIINX HEPABEHCTB C JBYMs
IIEPEMEHHBIMU U UX CUCTEM.

5. Dnemenmout npUKIAOHOU MameMamuKu.
MaremaTtrnueckoe moaenupoBanue. [Iporentasie pacuetsl. [Ipubnukennsie Berancienus. OCHOBHBIC MpaBuia KOMOMHATOpUKU. OTHOCUTENbHAS
4acTOTa ¥ BEPOATHOCTH ciiydaiiHoro coObiTusa. Kitaccuueckoe onpenenenue BeposiTHOCTU. HauanibHble CBEIEHUS O CTaTUCTHKE.

OcnoséHnas yenp — O3HAKOMHTD YYAIIMXCS C IOHATUSMH NIEPECTaHOBKH, Pa3MELICHUS, COUYETAHUS U COOTBETCTBYIOIIMMHU (HOpMyJIaMu IJIs MTOJICUYETa UX
Yucia; BBECTH MOHATHS OTHOCUTEIBHOM YacTOTHI U BEPOSITHOCTH CIIy4alfHOI'O COOBITHS.

N3ydyenue TeMpl HauMHAETCA C PELICHMS 33/a4, B KOTOPHIX TPeOyeTCsl COCTaBUTh TE€ WJIM HMHbIE KOMOMHAIMM 3JEMEHTOB M MOACUYUTATh MX HYUCIIO.
PazpscHsieTcss KOMOMHATOPHOE NMPaBWIIO YMHOKEHUS, KOTOPOE HCIOJb3yeTCsl B JajbHEWIeM Ipu BbIBOJAE (GOpMyN A MOJACYETa YuCia MEePEeCTaHOBOK,
pasmenieHui u couetanuii. [lpu u3ydeHnn JaHHOTO MaTepraia HeoOXOAMMO OOpaTHTh BHUMAaHHE yYaIIUXCsl HA Pa3IMuue MOHITHN «pa3MEIeHHe» U «codeTa-
HUe», chOpMUPOBATh Y HUX YMEHHUE OIIPEeIIATh, O KAKOM BHJIe KOMOMHALIMI UJET peub B 3a/1a4e.

B nanHoli TeMe ywamMecs 3HAKOMATCS C HayajdbHBIMU CBEACHUSMU M3 TEOPUM BEpOATHOCTEH. BBoaWTCA MOHATHE «cCllydailHOE COOBITHEY,
«OTHOCHTEJbHAS 4YaCTOTa», «BEPOATHOCTh CIYy4alHOro cOOBITUS». PaccMaTpuBaroOTCs CTATUCTUUECKUI U KJIACCHYECKUN MOJXO0/1bI K ONPEAETICHNUIO BEPOSTHOCTH
cllydaifHOro coObITHS. BakHO 0OpaTuTh BHUMaHHE y4alluXcs Ha TO, YTO KJIACCHYECKOE ONpEACTICHHE BEPOSTHOCTH MOXHO HMPUMEHSTH TOJIBKO K TaKUM
MOJIEJISIM PeabHbIX COOBITHI, B KOTOPBIX BCE UCXO/bI SIBJIAIOTCSA PABHOBO3MOXKHBIMU.

6. Yucnoewvie nocnedosamenvnocmu.

UucnoBele mocienoBaTeIbHOCTH. ApudmeTnyeckas U reomeTpuyeckas nporpeccud. @opmynbl m-rouieHa ¥ CyMMbl NEPBBIX N YJIEHOB IPOrPECCHH.
beckoneuHo yObIBarolasi reOMeTpUYecKas Iporpeccusi.

OcnosHas yenb — 1aTh NOHATUS 00 apu(PMETUIECKON U TEOMETPUUECKON IPOTrpeCcCUsiX KaK YUCIOBBIX OCIEI0BATENBHOCTIX 0COO0ro BUA.

[Tpyr m3yyeHMH TeMbl BBOJIUTCS IMOHATHE MOCIEIOBATEILHOCTH, Pa3bsCHAETCS CMBICI TEPMMHA «N-H WIEH MOCIEeI0BATEIbHOCTHY», BbIpabaThIBaETCs
YMEHHE HCIOJIb30BaTh HMHJEKCHOE 0003HAU€HHE. DTH CBEACHMSI HOCAT BCIIOMOTATENbHBIM XapaKTep M HMCHOJIb3YIOTCS Uil M3YyYeHUs apuPMETHUECKOH U
T€OMETPUYECKON ITPOTPECCUM.

Pabora ¢ ¢opmynamu n-ro wieHa U CyMMBbl HEpPBBIX I'a YJIEHOB IPOTrPECCHl, TOMHUMO CBOEr0 OCHOBHOTO Ha3HAYE€HHs, MO3BOJIIET HEOJHOKPATHO
BO3BpAIaThCs K BEIYUCIECHUSIM, TOXKAECTBEHHBIM NIPE00pa30BaHUsIM, PEIICHUIO YPaBHEHUH, HEPABEHCTB, CUCTEM.

PaccmaTpuBaroTcsi XapakTepHCTUYECKHE CBOMCTBA apu(PMETHUYECKO W  TeOMETpUYECKOW MPOTPECcCHif, YTO MO3BOJISIET  PACHIMPUTH KPYT
IpeJIaraéMbIX 3a1a4.

7. Anzebpa é ucmopuueckom pazeumuu

3apoxxaeHue anreOpbl, KHUTa O BOCCTAHOBIEHUH W TPOTHBOIIOCTAaBICHWHM Myxammena aib-Xopesmu. Mcropus hopmupoBaHHsS MaTeMaTHUYECKOTO
si3bIKa. VicTopust pa3BUTHS TOHATUS (DYHKITHH.

JI.®. Maruuukwii. [1.JI. YeosmeB. H.U. JlobaueBckuii. B.S1. Bynskosckuii. A.H. Konmoropos. ®@. Buer. I1. ®epma. P. [lexkapr. H. Tapranbs. .
Kapnano. H. A6ensb. b. ITackans. JI. [Tuzanckuii. K. "aycc.



8. Iloemopenue (umozosoe)
OcHosnas yenw. [1oBTOpUTH, 3aKpenuTh U 00001mUTh ocHOBHBIE 3Y H, mosryuenHsie B 9 kiacce.

Onucanue y‘leﬁHO-MeTOIlI/I‘{eCKOFO H MaTCePUAJIBHO-TEXHHYECCKOI0 o0ecneyeHus Oﬁpa3OBaTeJ'IBHOFO nmpouecca nmo npeamMery «AJ’IFEGPa»

Y4yeOHO-MeTOAHYECKOE 0O0ecTieYeHue
1. Ilpozpammmniuie OOKymeHmol:
[TpumepHbIe TporpamMMbl OCHOBHOTO 0011ero oOpaszoBanust. Marematuka. (Ctanmaptel Broporo nokosnenus) — M.: [Ipocsemenne, 2010

2. YueOnuku u yueoHo-memoouyecKas iumepamypa:
[Tporpammel. Matematuka. 5-9 knaccet A.I'.Mep3msik,B.b.ITononckuit, M.C. Skup, E.B.byiko — 2-e uza., nopaborannoe. - M.: Benrana-I"pad, 2013
Yuebnuk Anredpa. 9 xmacc A.I'.Mepansik,B.b.ITononckuii, M.C.SIkup, — M.: Benrana-I'pag, 2019
Junaktudeckuit marepuan Anredpa. 9 knacc A.I'.Mep3msak,B.b.ITononckuii, M.C. SAkup, — M.: Benrana-I'pag, 2019
Metoauueckoe nocobue Anrebpa. 9 kinacc A.I'.Mepainsik,B.b.Ilononckuit, M.C. fAxup, E.B.byniko - M.: Benrana-I'pag, 2019
3. Mamepuanvno mexnuueckoe obecneuenue
Pa3gaTouHbIil 1UIaKTUYECKUI MaTepHUall
TecTbl
TemaTnueckue TaOIHUIIBI
Kommnbrorep, HHTEpakTHUBHAs JOCKa
4. Humepuem-pecypcul
1. www. edu - "Poccuiickoe oOpazoBanue" deaepalibHbIi TOPTAIL.
2.www.school.edu - "Poccuiickuii 001eo0pazoBaTeabHbIN moprar'.
3. www.school-collection.edu.ru/ Equnas xomnekuus mudpoBeIx 00pa3oBaTeIbHBIX PECYpCoB

JlokyMeHTaIusl, padoune MAaTEPHAIBI JUIA YUUTEJISI MATEMATHKH

4, www.it-n.ru" Cerb TBOPYECKUX YUUTEIEH "

5. www .festival.1september.ru ®decruBaips nenarornyeckux uaei "OTKPBITHII ypoK"
6. www .nsportal— comnranbHas ceTb paOOTHHKOB 00pa30BaHHUs
7.https://infourok.ru/user/aydogdieva-hashtotay-kendzhemuhomedovna
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IInanupyemble pe3ybTaThbl H3y4eHHUs aaredpsl B 9 Ki1acce

BoinyckHUK HayuuTcesl B 7-9 kjaccax (A1 UCTOIb30BaHUS B MOBCEAHEBHON JKU3HHU U 00ECTICUEHHUST BO3MOXKHOCTH YCIIEITHOTO TPOAOKEHUS 00pa30BaHMSI
Ha 6a30BOM ypOBHE)

dnemenmovl meopuu MHOHCECME U MAMEMAMUYECKOIL 102UKU
» OmnepupoBatrh Ha 6a30BOM YPOBHE MOHATUSMHU: MHOXKECTBO, JIEMEHT MHOXKECTBA, IT0JIMHOKECTBO, IIPUHA/IIEKHOCTH;
* 3a/aBaThb MHOKECTBA IIEPEYUCIICHUEM UX DIIEMEHTOB;
* HaxOJWTb IlepeceueHue, 00beIUHEHNE, TIOJIMHOKECTBO B IPOCTEHIINX CUTYaLUAX;
* IIPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI IS IIOATBEPKACHUSA CBOUX BBICKA3bIBAHUM.
B noeceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:
* HCHOJb30BaTh rpaMuecKoe NPEICTaBICHUE MHOKECTB JJIsl ONIMCAHUS PEAJIbHBIX IIPOLIECCOB U SIBJICHUM, TP PEIICHNH 3a]a4 APYTUX YUEOHBIX IPEIMETOB.
Yucna
* paLMOHAIBHOE YUCIIO, ApU(PMETUUECKUI KBaJApaTHBIA KOPEHb;
* OLICHMBATh 3HAYECHHUE KBAJAPATHOIO KOPHS U3 IMOJIOKUTEIBHOIO LIEJIOT0 YNCIIa;
* pacrno3HaBaTh palMOHAIbHBIE U UPPALMOHAIIBHBIE YHACIIA;
* CpaBHHUBATH YHCIA.
B noeceonesnoii sicuznu u npu uzyueHuu Opy2ux npeomemos:
* OLICHUBATh PE3YJIbTaThl BEIUMUCICHUN TP PEILICHUN IPAKTUYECKUX 3a1a4;
* BBIIOJIHATH CPABHEHUE YHCEIl B PEAIBHBIX CUTYaLIMIX;
* COCTaBJISTh YMCIIOBBIE BHIPAXKEHHUS IPU PEIICHUH MPAKTHUECKUX 3ajiay ¥ 3a]a4 U3 APYruX y4eOHBIX MPeIMETOB.

Toorcoecmeennvie npeodpazoeanus
* HCIOJB30BaTh (POPMYIIBI COKPAIIEHHOTO YMHOXKEHHUsS (KBaJpaT CyMMBI, KBaJpaT pa3HOCTH, Pa3HOCTh KBAJpPATOB) /IS YIPOIICHUS BBIYMCICHUH 3HAUYCHHHA
BBIPAKCHUI;
* BBINIOJHATH HECIIOKHBIE TIPE0OPa30BaHMSI IPOOHO-TMHEWHBIX BBIPAKSCHUN M BRIPAXCHUN C KBAIPATHBIMUA KOPHSIMH.
B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:
* TOHMMAThH CMBICII 3aIIMCH YHCJIa B CTAHJAPTHOM BHUJIE;
* OmepupoBaTh Ha 0A30BOM YPOBHE MOHITHEM «CTaHJAPTHAs 3aMUCh YHCIIa.

Ypaeénenus u nepasencmea
* OmnepupoBath Ha 6a30BOM ypOBHE MOHATUSMU: PABEHCTBO, YNCIOBOE PABEHCTBO, YpaBHEHHE, KOPEHb YPAaBHEHUS, pELICHIE YpaBHEHNUS,
* IIPOBEPATH CIPABEMAIUBOCTD YUCIOBBIX PABEHCTB;
* pewaTh KBaJpaTHbIE YpaBHEHUS MO pOpMysie KOpHEH KBapaTHOTO YpaBHEHUS;
B noeceonesnoti scusnu u npu uzyueHuu Opyeux npeomMemos:
. COCTaBJISITh M pelIaTh JUHEHHbIE YPaBHEHMSI IPU PELICHUH 3a/1a4, BOSHUKAIOIIUX B APYTUX YUEOHBIX IpeaMeTax.



Dynkyuu
HaxonuTs 3HaueHne QyHKIMM 10 33JJaHHOMY 3HAUEHUIO apryMEHTa;
HaXO/UTh 3HaU€HHE apryMEeHTa I10 3aJaHHOMY 3HA4E€HUIO (YHKIIMU B HECIOKHBIX CUTYaLlUsAX;
OIIPEAEIIATH MOJI0KEHUE TOUKH I10 €€ KOOPAWHATaM, KOOPINHAThI TOUKH 110 €€ MOJI0KEHUIO Ha KOOPAMHATHOM IJIOCKOCTH;
1o rpagukKy HaxoJIuTb OOJACTh ONpEIENCHHs, MHOXKECTBO 3HAYEHUH, HYIM (DYHKIUM, MPOMEXYTKH 3HAKOIOCTOSHCTBA, NMPOMEXYTKH BO3pACTaHUS U
yObIBaHMsA, HAUOOJbINIEE U HAMMEHBIIIEE 3HAaYeHUS (PYHKINH;
CTPOUTH IrpaduK TUHEHHON (YHKIINU;
MIPOBEPSATH, SIBJISICTCS JIM JaHHBIN rpaduk rpadukoM 3aganHoi QyHKIMK (JIMHEHHOH, KBaIpaTUYHOM, 00paTHOW MPONOPLHUOHATIHHOCTH);
OIpeNeNIATh NPUOIMKEHHBIE 3HAUE€HHS KOOPAMHAT TOUKH IlepeceueHus rpadukoB GyHKLUH;

B nosceonesnoti srcusnu u npu uzyyenuu Opyeux npeomemos:

UCIOJIb30BaTh TpaduKU peanbHBIX IMPOLIECCOB U 3aBUCUMOCTEH i OINpeAeseHHs] UX CBOMCTB (HauOOJIbIIME W HAMMEHbIIWE 3HAUCHUs, MPOMEXYTKHU
BO3pacTaHUs U yObIBaHUS, 0OJIACTH MOJIOKUTEIIBHBIX U OTPHUIATCIBHBIX 3HAYCHUHN U T.I1.);
UCIOJIb30BaTh CBOMCTBA TMHEHHON (DYHKIIUH U ee TpaduK NP PEIICHUU 33a]a4 U3 IPYTHX y4EeOHBIX MPEAMETOB.

Texcmoevie 3a0auu
PemraTe HECIOKHBIE CIOKETHBIC 3a0a4UH Pa3HbIX THUIIOB Ha BCC apI/I(bMeTI/I‘ICCKI/IG IIefICTBHFI;
CTPOUTH MOJCJIb YCJIOBHS 3aa4N (B BUIC Ta6J'II/II_IBI, CXCMbI, pUCYHKA UJIN ypaBHeHI/IH), B KOTOpOﬁ JAaHbl 3HAUYCHUA JIBYX U3 TPEX B3aUMOCBA3aHHbIX BCJIUYHH,
C ICJIBIO IMOUCKA PCIICHUS 3a1a4u;
OCYHICCTBJIATD croco0 moucka peuieHusd 3a1a4u, B KOTOPOM PACCYKACHUEC CTPOUTCA OT YCIIOBUA K TpC6OBaHI/IIO nin OoT Tpe6OBaHI/I$I K YCJIIOBHIO,
COCTAaBJIATD IIJIaH PCHICHUSA 3a/1avu,
BBLACIIATD 3TAllbl PCIICHUA 3a1a4U;
HHTCPHIPECTUPOBATL BBIYUCIUTCIIBHBIC PE3YJIbTATHI B 3a1a4€, UCCIICAOBATH IMOJTYYCHHOC PCIICHUE 3a/1a4M,
peuaTh HECIIOKHBIC JIOTUYCCKUC 3a1a9Y MCTOAOM paCCY)KﬂCHHﬁ.

B nosceonesnoii scuznu u npu usyuenuu opysux npeomemos:

BBIJIBUT'aTh TUIIOTE3bI O BO3MOXKHBIX MPEAETbHBIX 3HAYEHUAX UCKOMBIX B 33j1au€ BEJTUYUH (JI€J1aTh MPUKUAKY).
Hcmopua mamemamuxu

OnuceIBaTh OTEIbHBIE BBIIAIOLINECS PE3YNIbTATHI, IOJYYEHHBIE B XO/I€ Pa3BUTUS MAaTEMATUKH KaK HayKH;

3HaTh IPUMEPBI MATEMATUYECKUX OTKPBITUN U UX ABTOPOB, B CBA3U C OTEYECTBEHHONW U BCEMUPHON UCTOPHEH;

IIOHUMATh POJIb MaTEMAaTUKU B pa3Butuu Poccuu.

Memoowvr mamemamuxu
BI)I6I/IpaTI) HO)IXOJI?IH_[I/Iﬁ HSyLIeHHBIﬁ METOO HJIdA pemeHI/m I/ISY‘IGHHBIX THUIIOB MaTEMAaTHYCCKUX 3a1a4,
[IpuBOaUTE IpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B OKPYXarolllel JeHCTBUTENbHOCTH U MPOU3BEACHUSIX UCKYCCTBA.

BbInyCKHHK MOJYYHT BO3MO:KHOCTh HAYYHTLCA B 7-9 Kiaccax (,Z[J'I}I obecreueHrs] BO3MOXKHOCTHU YCHICHUIHOTO IPOAOJIKCHUA O6pa3OBaHI/I}I Ha 0a30BOM M

yri1yOJI€HHOM YPOBHSIX)



Dnemenmol meopuu MHOMHCECINE U MAMEMAMUYECKOU J102UKU

* MHOXXECTBO, XapaKTEPUCTUKH MHOXKECTBA, AJIEMEHT MHOXKECTBA, MYCTOE, KOHEYHOE U OECKOHEYHOE MHOXKECTBO, IMOJMHOXECTBO, INPUHAIJICKHOCTB,
BKJIIOUEHHUE, PABEHCTBO MHOYKECTB;

* u300pakaTh MHOKECTBA U OTHOIIIEHUE MHOXECTB C MTOMOIIIBIO KPyroB Diiyiepa;

* OMpeAeNsaTh NPUHAICKHOCTD HIEMEHTa MHOXKECTBY, OOBEIMHEHUIO U TIEPECEUCHUIO MHOMKECTB;

* 3a/1aBaTh MHOKECTBO C IIOMOUIBIO MIEPEUUCICHUS SJIEMEHTOB, CIIOBECHOTO OTMCAHUS;

* OIEpPUPOBAThH MOHATUSMU: BbICKa3bIBaHHE, HCTUHHOCTH M JIO)KHOCTh BBICKA3bIBAHUS, OTPUIIAHKE BHICKA3bIBAaHU, OMepaliui HaJl BRICKA3bIBAHUSMU: U, WIIH,
HE, YCIIOBHBIE BBICKA3bIBAHUS (MMIUIMKALIUHN);

* CTpPOUTbH BBICKA3bIBAHUS, OTPUIIAHHS BHICKA3bIBAHUM.

B nosceonesnoti srcusnu u npu uzyyenuu Opyeux npeomemos:

* CTpPOWTH LIETIOYKH YMO3AKIOYEHHI Ha OCHOBE HCIIOIb30BaHUS MPABUJI JIOTUKH;

* HCIIOJIb30BaTh MHOXKECTBA, ONEPAIIUN C MHOXKECTBAMH, UX rpauuecKoe MpeICTaBICHIE I OTIMCAHMS PEaIbHBIX MTPOIECCOB H SBICHHUM.

Yucna
*  OnepupoBarb MOHSATUSMU: MHOXECTBO HATYPAJIbHBIX YUCEJ, MHOXXECTBO IEJIBIX YMCE, MHOXECTBO PAllMOHAIBHBIX YKCEJ, UPPALMOHAILHOE YHUCIIO,
KBaJIpaTHbI KOPEHb, MHOKECTBO JEHCTBUTEIbHBIX YUCET;
*  BBINOJHATH OKPYIJICHUE PALIMOHAIBHBIX YHCEII C 3aJaHHOM TOYHOCTBIO;
*  CpaBHMBATH PAIlMOHAJBHBIC U UPPAILMOHAJILHBIC YUCTIA;
*  TPEICTaBIATH PAMOHAIBHOE YUCIIO B BUJIE IECATUYHOMN ApOoOH
B nosceonesnoui scuznu u npu usyueHuu opyux npeomemos:
* TPUMEHSATH MMPaBUJIa TPUOTUIKEHHBIX BBIYUCICHUN MPU PEIICHUH MPAKTUYECKUX 3a7a4 U PEIICHUH 3a7a49 IPYTUX YIEOHBIX MPEIMETOB;
* BBINOJHITH CPAaBHEHHUE PE3YJITATOB BBIYUCICHUI NIPU PEIICHUHU MPAKTUYECKUX 3a/1a4, B TOM YKCIIe MPUOINKEHHBIX BHIYHCICHU;
* COCTaBJISITh M OLICHUBAThH YHCIIOBBIE BRIPAKEHUS MPU PEIICHUH MPAKTHYECKUX 3a/1a4 U 33/1a4 U3 IPYTUX YYEOHBIX MPEIMETOB;
* 3aIIMCHIBATh U OKPYIJIATH YUCIOBBIE 3HAUCHUS PEATIbHBIX BEJIMYMH C UCIOJb30BAHUEM Pa3HBIX CUCTEM U3MEPEHUS.

Toorcoecmeennvie npeodpazoeanus
® packKiaablBaTb HA MHOKHUTCIINU KBa)IpaTHI:Iﬁ TPEXYJICH,
* BBINOJHATH MPE0Opa3oBaHus IPOOHO-PAIIMOHATBHBIX BBIPAXKEHHUI: COKpalleHue OpoOeil, mpuBeaeHNe aiaredpandeckux Apobdel K oOIieMy 3HaMeHaTElNo,
CIIO’)KEHHE, YMHOKEHHE, IeJICHHE alre0pandeckux Ipo0eii, Bo3BeIeHe anredpandeckoi ApoOH B HATYPATBHYIO U OTPUIIATETIHLHYIO CTETICHb;
* BBINOJHSITH IPEOOPA30BAHUS BRIPAKEHUH, COACPKAIIUX KBAJPaTHBIE KOPHH,
® BBIICATH KBaJpaT CYMMbI UJIW PA3HOCTH JABYYJICHA B BBIPAXKCHUAX, COACPKAIUX KBAAPATHBIC KOPHU,
* BBINOJHAITH IPEOOPA30BAHUS BRIPAKEHUH, COACPKAIIUX MOTYIb.
B nosceonesnoil srcuznu u npu uzyueHuu Opy2ux npeomemos:
* BBINOJHSITH IPEOOPA30BAHUS aNTeOpPaANYECKUX BBIPAKEHUHN TIPU PEIICHUH 3a/1a4 IPYTUX YIeOHBIX MPEIMETOB.

Ypasnenus



OnepupoBatrh MOHATHAMH: YpaBHEHHE, KOPEHb YPaBHEHUS, PABHOCUIIbHBIE YPaBHEHHSI, 00JIaCTh ONPEIEICHHs YpaBHEHHUS,
pelaTh KBaJlpaTHbIC yPaBHEHUS U YpaBHEHHsI, CBOJIMMBIE K KBaJPAaTHBIM C IOMOIIBIO TOX/IECTBEHHBIX Pe00pa30BaHUii;
peuath ApoOHO-IMHEHHbIE YpaBHEHUS;

pelars NpocTeiiye uppaloHaabHble YPaBHEHUS;

pelaTh ypaBHEHUsI CIOCOO0M Pa3lioKEeHUs Ha MHOXKUTENIN U 3aMEHbI IEPEMEHHOII;

pelIaTh HECIIOKHbBIE KBAaJIPATHBIE YPABHEHUSI C TAPAMETPOM;

pelIaTh HECIOKHbIE CUCTEMbI JIMHEHHBIX YPaBHEHH ¢ apaMeTpamHu.

B nosceonesnoti srcusnu u npu uzyyenuu Opyeux npeomemos:

COCTABJIATh U pellaTh KBaJpaTHbIE YPABHEHUS, YPABHEHUS, K HUM CBOJALIMECS, CUCTEMbl JIMHEHHBIX YPAaBHEHMM, NIPU PEIIEHUH 337ay APYTUX Y4eOHBIX
IIPEAMETOB;

BBINOJIHATE OLIEHKY MPaBAONOJ00MS pe3yIbTaToB, NOIYYaeMbIX IPU PEIIEHUH JMHEHHBIX U KBaJPAaTHBIX YPAaBHEHHH U CUCTEM JIMHEHHBIX YpaBHEHUH NpH
pelIeHnH 3a1a4 JPYTUX Y4eOHbIX IPEIMETOB;

BbIOMPATh COOTBETCTBYIOIME YPaBHEHUS, WM UX CHCTEMbI JUIl COCTABICHMS MaTEMAaTHYECKOM MOJENU 33aJaHHOH peanbHOM CUTyalluu WM MPUKIaJIHON
3a/1a4u;

YMETb MHTEPIPETUPOBATh IOJYYEHHBIA IIPU PEILICHUN YpaBHEHUS, UM CUCTEMBI PE3YJIbTAT B KOHTEKCTE 3aJaHHOM peaJlbHOM CUTYalMd WJIW IPUKJIaJIHON
3a/1a4H.

Dyukyuu
OnepupoBaTh NOHATUAMM: (DYHKIMOHAJIbHAS 3aBUCUMOCTb, (QYHKIUS, rpaduk (yHKLIMH, CIIOCOObI 3alaHus (PyHKLHHU, apryMEHT M 3HadeHHue (yHKIUH,
00JIacTh ONpEACNICHUSI U MHO)KECTBO 3HAYCHUN (DYHKINH, HYJTU (QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,;

CTPOUTH Tpa(UKH KBaIpaTUUHOHN PyHKIMI, 0OpaTHON MPONOPLUUOHATBHOCTH, PYHKIIUU BUJA: ;
UCCIe0BaTh (PYHKIIMIO 110 €€ rpaduky;
HaXO0/UTh MHOXKECTBO 3HAUEHUH, HYJIH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTH KBaIpaTUYHON (QYHKIIUY;

B nosceonesnoii scuznu u npu usyuenuu opyux npeomemos:

WJLTIOCTPUPOBATH € TIOMOIIBIO TpaduKa peaabHyI0 3aBUCUMOCTb UJIH MTPOLECC MO UX XapaKTEPUCTUKAM;
HCII0JIb30BaTh CBOMCTBA U IpauK KBAaAPATUUHON (PYHKIMH MIPU PELICHUH 33]1a4 U3 IPYTHX y4EOHBIX MPEAMETOB.

Hcmopuﬂ mamemamukKu
XapaKTemeBaTb BKJIaJ] BBIJAOIIUXCSA MAaTEMATUKOB B Pa3BUTUC MATCMATUKHU U UHBIX HAYYHBIX 06J13.CTCI>1;
IMIOHUMATb POJIb MaTEMATUKHU B pa3BUTHUU Poccun.

Memoowvr mamemamuxu
Hcnonb3ys u3ydeHHble METO/IbI, IPOBOAUTD JI0KA3aTEIbCTBO, BHITOIHATH OMPOBEPIKEHUE;
BBIOMPATh N3YUYCHHBIE METO/Ibl U UX KOMOWHAITMH JIJISI PEIICHHS MaTEMaTHIECKUX 3a]1a4;



¢ HCIOJb30BaTh MAaTEMATHYCCKUEC 3HAHUA OJIA OITMCaHUA 3aKOHOMepHOCTeﬁ B Opr}KaIOHIeﬁ I[CﬁCTBHTGJ'IBHOCTPI " IPOU3BCACHUAX UCKYCCTBA,
¢ IPUMCHATH HpOCTGfIH.[PIG MMporpaMMHBIC CPCACTBA U 3JICKTPOHHO-KOMMYHHUKAITHOHHBIC CUCTCMBI IIPU PCIICHUU MATCMATUYCCKHUX 3aJiay.

Dopmol op2anu3auuUU y4edH020 npoyecca:
Texnosornu: nuddepenuupoBanHoe ooydaenue, o0yueHue ¢ npuMeHeHneM onopHsix cxem, MKT.
@opMbl NIPOBeIeHUS 3aAHATHI: IEKIINH, KOMOWHUPOBAHHBIE YPOKH, TPAKTUKYMBI, IOBTOPUTEIBHO-00001IAI0IINE YPOKH.

OOyueHne HeceT AesiTeJIbHOCTHBIN XapakTep, akUEHT JelaeTcs Ha OOy4eHHE uepe3 MPaKTHUKY, MPOAYKTUBHYIO padOTy ydalMxcs B MajblX TpyIIax,
UCIIOJIb30BAHNE MEXIPEIMETHBIX CBA3CH, Pa3BUTHE CAMOCTOSITEIBHOCTH YYAalUXCS M JIMYHOM OTBETCTBEHHOCTH 3a IPHUHATHE pEIIeHHH. bynayT cospaHsl
YCIIOBUS JJI caMOpeayIn3aliy IIKOJIbHUKOB: Y4acTHE B COPEBHOBAHUSX, IIPE3CHTALMSIX, CEMUHApaX, KOHKypcax, OJIMMIIMAaX, 4YTO JOJKHO CIOCOOCTBOBATH
aKTUBU3ALMU UX CAMOCTOSITEIbHOMN JEATEIIbHOCTH, PA3BUTUIO KPEATUBHOCTU U (POPMHUPOBAHUIO (PYHKIIMOHAIBHON I'PaMOTHOCTH — YMEHMH BOCIPUHHMATH U
aHATM3UPOBATh HH(POPMALINIO, TIPEACTABICHHYIO B Pa3JINYHBIX (OopMax.

PasHoypoBHeBoe 00y4eHMe TTO3BOJIUT KaXIOMY YYCHUKY MPUOOPECTU MPEAMETHYIO KOMIETEHTHOCTh, JOCTUYh COOTBETCTBYIOIIETO YPOBHS IUIAHUPYEMBIX
PE3yNbTAaTOB, PA3BUTh KOMMYHUKATUBHBIE CIIOCOOHOCTH, OBJIA/IETh HABBIKAMH KOJIJICKTUBHOM J1€ATEIbHOCTH, HAYUUThCS paboTaTh CAMOCTOSTENBHO C y4eOHBIM
MaTepUaIOM.

®opmbl 1 MeTObI KOHTPOJIsE 3YH: camocTosTeIbHBIE PA0OTHI, TECTHI, KOHTPOJIBHBIE PAOOTHI.
IToypouHoe ni1aHupoBaHue 1o ajredpe B 9 Ki1acce

No JlaTel
Conepxanue Kon-Bo
ypoka IIPOBEICHUS Ob6opynoBanue OcHoBHbIe BUbI yueOHOH neareiabHocTH (YY)

(pa3nienbl, TEMbI) 4acoB

wiad | (akt

I'nasa |.HepaBenctBa. (20 yacoB)

1. |YucnoBbleHEpaBEHCTBA 1 TIpoekTop, mpe3enTa

1. Pacnosnasams n MNPUBOJAUTE NPUMEPHBI YHUCIIOBBIX
HCPAaBCHCTB,

2. |YucrnoBbleHEpaBEHCTBA 1




UucnoBbleHEpaBEHCTBA

Tpenaxépol st

HEPABECHCTB C IEPEMEHHBIMH,
JIMHEHHBIX HEPABEHCTB C OJHOU IEPEMEHHOM, JBOMHBIX
HEPaBEHCTB.

Dopmynuposams:
onpedeneHus; CPAaBHEHUS JIBYX UUCEIL,

pEelIeHUs HEPABEHCTBA C OJIHOM MepeMEeHHOH,
PaBHOCUJIbHBIX HEPABEHCTB,
pEIICHUs CUCTEMbl HEPABEHCTB C OJTHOM IePEeMEHHOMH,

o0ractu OIIPCACIICHUS BbIPAKCHU,

C601UCMEA YUCITOBBIX HCPaBCHCTB,

CJIOKCHUA N YMHOKCHHU YU CJIOBBIX HCPABCHCTB

,ZZOKGB’blGGmb.’ CBOMCTBA YHCJIOBBIX HCPABCHCTB,
TCOPEMBI O CIIOKCHUU U YMHOXKCHUH YUCIIOBBIX
HCPaBCHCTB.

Pewamsv nuHeiHbIe HEPaBEHCTBA.

3anuceIBaTh peliCHUs HCPABCHCTB U UX CUCTEM B BUJIC
YU CIOBBIX ITPOMEIKYTKOB, 06’B€I[I/IH€HI/I$[,

[IEPECECUYEHHS YUCIIOBBIX IPOMEKYTKOB.
Pemare cucremy HEpaBEeHCTBC OHOU IEPEMEHHOM.

OI_IeHI/IBaTB 3HAYCHUC BBIPAKCHHUA.

N300pakaTh Ha KOOPIMHATHOM MPSIMOI 3a/laHHBIE
HEPABEHCTBAMM YHCIIOBBIE IPOMEKYTKHU

3 YCTHOT'O CYETA.
4 OCHOBHbBIE CBOMCTBA YMCIIOBBIXHEPABEHCTB [IpoekTop,npe3enrta
' LU,
5 OCHOBHBIE CBOMCTBA YMCIOBBIXHEPABEHCTB Pazgatounsrit
' Marepuai.
6 CI10’)keHHE U YMHOKEHUE YHUCITOBBIX [IpoekTop,npe3enrta
" |HepaBeHCTB. OlLIEHUBAaHNE 3HAYCHUS s
BBIPAXKEHUS
CroxeHue 1 yMHOKEHUE YHCIIOBBIX
£ HepaBeHCTB. OLieHNBaHUE 3HAYCHUS .
—— Paznarounerit
CrnoxeHue 1 yMHOKEHUE YHCIIOBBIX MatepHal
8. HepaBeHCTB. OLieHNBaHUE 3HAYCHUS
BBIPAXKEHUS
9. |HepaBeHcTBac ogHONNIEpEMEHHON n
POEKTOp,IIpe3eHTa
10. |PemeHueHepaBeHCTB C OJTHOM T3
nepeMeHHOI. YUCIOBBIEIPOMEKYTKHI
11. |PemeHueHepaBEeHCTB C OJTHOU Paznarounsrit
nepeMeHHOI. YNCI0BBIEIPOMEKYTKHI Marepuan
12 PemiennenepaBeHCTB ¢ OJTHOM
nepeMeHHO. UnCI0BBIEIPOMEKYTKI
PemiennenepaBeHCTB ¢ OJTHOM Pa3zpaTounnrit
13 MepEMEHHOMN. YU CIIOBBIETIPOMEKYTKH MaTepual
PemennenepaBeHCTB ¢ OJTHOM Pa3zpgaTounsrit
14.  |mepemenHOIt. UHCIOBBICTIPOMEKYTKH

Marepuat




CucreMbl TUHEUHBIX HEPABEHCTB C OJHOM

[IpoekTop,npe3enTta

15, |mepeMeHHOi 1 LU,
16. CucTeMbl TUHEHHBIX HEPABEHCTB C OJHOU 1 Tpenameps s
TICpeMCHHON YCTHOT'O CU€Ta.
17 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU 1 PasnarouHk
" |mepemeHHOM Matepuar.
18 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU 1
TICpEMEHHON Pa3zparounsrit
19 CucTembl TUHEHHBIX HEPABEHCTB C OJHOU 1 Marepual
" |mepemeHHOM
KonTpoasnasi padora Ne 1 nmo teme .
Tpenaxépsnl st
20. |«HepaBeHCTBA M CHCTEMBbI HEPABEHCTB C 1 .
. . YCTHOTO CUéTa.
OHOMH NepeMeHHOoN»
I'nasa II . KBaaparnunas ¢pynkumus. (38 yacos)
21 [ToBTOpEHME U pacCIIMPEHHNE CBEACHUI O 1 IIpoektop,npe3enTa
" |byHKIMM s
22. |lloBTOpeHue u paclipeHue CBEAECHUMN O 1 Paznarounsiin
byHKIHH vaTepran Onucvieamsb TIOHATUE PYHKIMH KaK
23 [ToBTOpEHME U paclIupeHHEe CBEICHUI O 1 TpeHaKEpBI st MpaBUJIa,yCTaHABIUBAIOLIETO CBSA3b MEXAY dJIEMEHTaMHI
: KLU N
q)yH YCTHOI'O CUCTa. JIBYX MHOXECTB.
24 CgoiicTBa pyHKINU 1 [IpoexTop,npe3enta
us. Dopmynuposamy:
» onpeoeneHus:
25. |CoiicTBa pyHKINU 1 PasiaTouHbIil




CgoiicTBa (pyHKINN

MaTepHal.

HyJI QyHKIINN;
MIPOMEKYTKOB 3HAKOTIOCTOSHCTBA (DYHKITNH; (DYHKIIHH,

BO3pacTaroeil (yObIBaroIeii) Ha MHOXKECTBE;

KBaJIpaTUYHOM (PYHKIIMU; KBaIpaTHOTO HEPABEHCTBA;

c601licmea KBaIpaTUIHOW (PYHKITUH;

npaeunia TOCTPOEHUs TpaguKoB (HYHKIMNA C TOMOIIBIO

npeoOpa3oBaHuil BUIA

Jx) = f(x) + b;
fx) = flx + a)if(x) = K(x).

Cmpoums rpaduku GyHKIUNA C TOMOIIBIO

npeoOpazoBaHuil Buaa

fx) = fix) + b;

fx) = f(x + a); fx) = Kf(x).

Cmpoums TpaduK KBapaTUIHON QYHKIUH.

[To rpaduky kBagpaTUYHON (PYHKIIMHM ONUCHIBATH €€

CBOWCTBA.

Onucviéams CXeMaTUIHOE PpacCIoJIOKCHHNE napa60m,1

OTHOCHUTEJIBEHO OCH a0CIMCC B 3aBUCUMOCTH OT 3HaKa

26. Tpenaxépspl nis
YCTHOTO CcUéTa
Kak nocrpoutsrpadux pynkuuny = kf(x), [IpoexTop,npe3eHTa
21. ecnuusBecTeH rpaduk ¢pyukmuu y = f(X) ..
Kak nocrpoutsrpadux pynkuuny = kf(x), Tpenaxépsnl ms
28. ecnuusBecTeH rpaduk ¢pyukmuu y = f(X) YCTHOTO CUéTa.
Kak nocrpoutsrpadux pynkuuuny = kf(x), [IpoexTop,npe3eHTa
29. ecnuu3BecteH rpaduk dyukimu Y = f(X) 1.
Kak nocrpoutsrpaduxu pynkuuii y = f(x) + [IpoexTop,npe3eHTa
30. buy = f(x + a), ecitu u3BecTen rpadux 1.
dynxumuy = f(x)
Kak nocrpoutsrpaduku ¢pynkuuity = f(x) + Paznarounsrii
31. buy = f(x + a), ecitu u3BecTen rpadux
, MaTepual.
byukuuny = f(x)
Kak noctpoutsrpaduku pynkuuity = f(x) + Paznatounsrii
32. buy = f(x + a), ecnu uzBecteH rpapux
) marepual.
byuknuny = f(x)
Kak nocrpoutsrpaduxu pynknuii y = f(x) + [IpoexTop,npe3eHTa
33. by y = f(x + &), eciiu uzBecteH rpaduk st
byuknuny = f(x)
34, KBaE[paTI/IIIHaﬂ ¢byHkus, e€ rpaduk u PasnaTouHbIi
CBOIiCTBA
35. |KBagpatuunas QpyHkuus, e€ rpaduk u MaTepHafI'
CEOHCTBA Tpenaxéprl s
36. |KBampatuunas ¢pyHkims, e€ rpaduk u YCTHOTO CUET
CBOMCTBA
KBanpatuunas dynkims, e€ rpapuk u [TpoekTop,npe3eHTa
37. CBOICTBa st
38. |KBagpatuunas QpyHkius, e€ rpaduk u Pa3iaTouHbI

CBOMCTBA

crapiiero ko3 UIneHTa U JUCKPUMHHAHTA




KBanparuunas ¢pyHkius, e€ rpaduk u Marepua.
39. |cBoiicTBa
Pa3zpaTounsrii
40. |(KontpoabHas padora Ne 2 o teme:
«KBagparuunasi pyHKIusI» Marepua.
Penienne kBaspaTHBIX HEPABEHCTB
41. I
POEKTOp,Ipe3eHTa
LUl
42 |PelIeHHe KBafPAaTHBIX HEPABCHCTB
Tpenax€pspl mis
. |Pemenue kB THBIX HEPABEHCTB «
43 CLICHHC KBajpa CpaBeHC YCTHOTO CU€Ta.
" Pemrenne kBagpaTHbIX HEPABEHCTB Pa3narounsiin
MaTepuai.
45 Pemenne kBagpaTHbIX HEPABEHCTB Tpenaxéprl s
YCTHOT'O CU€Ta.
16 Pemenue kBagpaTHBIX HEPABEHCTB Pa3naTounmIii
MaTepual.
47 CucreMbl ypaBHEHHH C IByMsI IEPEMEHHBIMU [IpoexTop,npe3eHra
' UL,
48. |Cucrembl ypaBHEHUH ¢ ABYMS IIEpEMEHHBIMU
Tpenaxéprl s
49. |Cucremsl ypaBHEHUH ¢ ABYMs IEpEMEHHBIMU YCTHOTO CU€Ta.
50. |Cuctemsl ypaBHEHHI ¢ ABYMS IIEPEMEHHBIMU Pa3gaTounsrit
MaTepual.
51. |Cuctembl ypaBHEHHI ¢ IBYMsI IEPEMEHHBIMU

COOTBETCTBYIOILIETO KBaIPaTHOT'O TPEXUIICHA.

Pewamo KBaApPATHLIC HCPABCHCTBA, UCIIOJIb3Ys CXCMY

PaCIIOIOKCHUA napa60nbl OTHOCHUTCIIBHO OCHU a6cu14cc.

Onucwisams rpaduecKuil METO]] PELLICHUS. CUCTEMBI ABYX
YPaBHEHUH C IByMS IEPEMEHHBIMH,

METOJ| IOJCTAHOBKH M METOJL CIIOKECHHUS ISl PELICHHUS
CUCTEMBI IByX YPaBHEHMI C JBYyMsI IEPEMEHHBIMU,

OIHO U3 KOTOPBIX HC SABJIACTCA JIMHEHHBIM.

Pewams TexcTOBBIC 331a4H, B KOTOPBIX CUCTEMA JBYX
yYpaBHEHUH C IBYMS IEPEMEHHBIMHU SIBIISETCS
MaTeMaTHYeCKON MOJIENbIO pealbHOro Mpolecca,

Y UHTEPIPETUPOBATH PE3YNIbTAT PEIIECHUS CUCTEMBI




52. |Cucrembl ypaBHEHHH ¢ AByMS IEpEeMEHHBIMU 1
53 Pemenue 3a1ay ¢ HOMOLIBIO CUCTEM 1 [IpoekTop,npe3enta
" |ypaBHEHUM BTOPOM CTEIIEHU L.
54. |Pemenue 3ama4 ¢ MOMOIILIO CUCTEM 1
YpaBHEHUM BTOPOM CTEIICHU Tpenaxéppl 1t
55. |Pemenue 3a1a4 ¢ MIOMOIIBIO CUCTEM 1 YCTHOTO CYETA.
YpaBHEHUH BTOPOM CTEIICHU
Pemrenue 3agad ¢ IOMOIIBIO CUCTEM Pa3zparounsrii
56. |ypaBHEHUI BTOPOM CTENEHU 1 Marepuall.
57 Pemenne 3aga4 ¢ nOMOIIBIO CUCTEM 1 Pasgatounsrit
" |ypaBHEHUH BTOPOM CTENEHU MaTepHa.
58 KonTposbHnas padora Ne 3 mo teme: 1 Pa3znarounsrit
" |«PelieHue ypaHeHUl U CHCTEM yPaBHEHHM I MaTepual.
¢ IByMs NepeMeHHbIMID)
I'nasa II1.21emMenThI NpuKkIagHOIIMaTeMaTuKH. (20 yacoB)
Marematnueckoe MOAEITUPOBAHUE 1 [IpoexTop,npe3enta |lIpusooums npumepwvl: MaTEMATUIECKUX MOJIEITIECH
59. M. peanbHbIX CUTYAIlui; TPUKIATHBIX 33/1a4; TPUOTKEHHBIX
BEJIMYHH; UCIIOJIb30BaHNS KOMOMHATOPHBIX MTPABHII CYyMMBbI
MareMaTHuecKoe MOJIEIMPOBAHUE 1 Tpenaxépsnl st ¥ IPOM3BE/ICHUS; CTy4alHBIX COOBITHM, BKIIOYAs
60. YCTHOTO CuéTa. JIOCTOBEPHBIE U HEBO3MOXKHbBIE COOBITHS; OTIBITOB C
PaBHOBEPOSITHBIMHU UCXOAAMU; IPEICTABICHUS
MaremaTrueckoe MOAECITMPOBAHUE 1 PazpgaTounblii CTaTHCTHYECKHX [IAQHHBIX B BUJIC TAOJINLL, JHarpamm,
61. MaTepua. rpaduKoB; HCIIONb30BAHUABEPOATHOCTHEIX CBOHCTB
OKPYKAIOIIUX SIBJICHUH.
IIponieHTHBIEPACUETEI IpoekTop,npesenta | POPMYIUPOSAMD:
62. 1 st onpeoenenus. aOCOIOTHON NOrPEITHOCTH, OTHOCUTEIBHOM
MOTPELIHOCTH, JOCTOBEPHOTO COOBITHS, HEBO3MOKHOT'O
63 TIpOLEHTHEIEPACUETH 1 P COOBITHSI; KJIIACCUYECKOE OMPE/IEIIEHNE BEPOATHOCTH;
: A npaeuna; KOMOMHATOPHOE MPABUIIO CYMMBI,
64 TIpOLEHTHBIEPACUETHI 1 MaTcpHal. KOMOMHATOPHOE MPaBUJIIO TPOU3BEICHUS.
' Onucvieams dTalbl pEICHNs TPUKIATHON 3a1a4H.




[TpuOmmKkEHHbBIE BBIYUCICHUS

THosacnuamsu 3anucviéams HOPMYIY CIOKHBIX ITPOLIEHTOB.

65. N
[IpoBOANTH MPOLIEHTHBIE PACUETHI C UCIIOIB30BAHUEM
[TpuOnmkEHHBIE BBHIYUCIICHUS ITpoeKTOop,Ipe3€eHTa |CI0KHBIX IIPOLIEHTOB.
66. UL, Haxooums TOYHOCTH NPUOIMKEHUS 10 TabIuLe
npuOIMKEHHBIX 3HAYSHUH BeTUYUHBI. Mcronb30BaTh
OcHoBHbIE TIpaBUIa KOMOUHATOPUKH Tpenaxépspl nis pa3nuyHble POPMBI 3aIUCH TPUOTMHKEHHOTO 3HAYCHUS
67. YCTHOTO CUéTa. BennurHbL. OLIEHUBATh TPUOIIKEHHOE 3HAUCHUE
BEJIMYHHBI.
OcHOBHBIE TIpaBHJIa KOMOMHATOPUKH Paznarounsbrit
68. Marepua.
OcHoBHbIE TpaBUIa KOMOUHATOPUKH PazpgaTounsrit
69. Marepuai.
70 YacroTa 1 BEpOATHOCTH CIy4alfHOTO COOBITHS [IpoekTop,npe3enta
' UL,
71 YacroTa ¥ BEpOATHOCTH CIy4altHOTO COOBITHS Paznarounbiin
' Marepuai.
72. |Knaccuueckoe ornpeneneHueBEpOSTHOCTU
IIpoekrop,npe3eHra
73. |Knaccuueckoe ornpeneneHueBepOsSTHOCTH Lusl.
74. |Knaccuueckoe OnpeneneHueBEPOSATHOCTU IIpoexrop,
Mpe3eHTalus
75. |HauanbpHble CBEJEHUS O CTATUCTHKE
76. |HauvanbpHble CBEEHUS O CTATUCTHK .
6 © cBene oc cTHKe IIpoexTop,npesenta |/Iposooums ONBITHI CO CAy4alHbIMU UcXonaMu. [ToscHATh
1 3aIlUChIBaTh (POPMYITy HAXOXACHUS YaCTOThI CIIy4aiiHOTO
77. |HauanpHble CBEJEHUS O CTATUCTHKE TR, $opuyiry v

coObITHs. ONKUCHIBATH CTaTUCTUYCCKYIO OLICHKY




BEPOSITHOCTH CIIy4aitHOTo coObITHs. HaxomuTs
BEPOSITHOCTH CITy4aifHOTO COOBITHUS B OIBITaX C

Paznatounsiii PaBHOBEPOSTHBIMHU UCXOAAMHU.
78, |KonTponHast paGora Ne 4 o Teme: MaTepua Onucvlgams 3Tanbl CTATUCTUYECKOTO MCCIICIOBAHMUS.
| <<3JI€1\I’)[eHTbI nppmcnaj_‘mo_ﬁMaTeMan;Ku» OhopMIATE HHHOPMAIHIO B BHIE TAOHIL H HArPAMM.
W3BnekaTh nHMOPMAIHMIO U3 TAOJIUI] U AUATPAMM.
HaxoauTe ¥ pUBOAUTE MPUMEPHI UCTIOIb30BAHUS
CTaTUCTHUYECKUX XaPAKTEPUCTUK COBOKYITHOCTU JAHHBIX:
cpeaHee 3HaueHue, MoJa, pa3Max, MeJiiaHa BBIOOPKHU
79 YucaoBbie MOCIEI0BATEIBHOCTH [IpoekTop,npe3enta |I/Ipusooums npumepsl. MOCIEIOBATEIBHOCTEH; YHCIOBBIX
' . II0CJIEI0BATEILHOCTEH, B YACTHOCTH apU(pMETUUYECKON U
r€OMETPUUYECKON POrPECCHIA; UCIIOIB30BaAHUS
80 YwucaoBbIe IMTOCISA0OBATEILHOCTH PazpgaTounbrit TII0CJIEIOBATENILHOCTEN B PEANIbHOM KHU3HH; 3a/1a4, B
' MaTepua KOTOPBIX PAaCCMATPUBAIOTCS CYMMBI ¢ OECKOHEUYHBIM
YHCIIOM CJIaraeMbIX.
81 ApH(bMeTquc}(a;{ [porpeccus HpOGKTOp,Hp@SGHTa Onucwieams: TOHATUS II0CJIEAOBATCIbHOCTH, YICHA
: WAL, II0CJIEI0BATEIBHOCTH; CIIOCOOBI 3a1aHUs
HIOCJIEIOBATEIBHOCTH.
82. |Apudmernueckas nmporpeccus Buviyucnams unensl nocnae10BaTeIbHOCTH, 331aHHON
p . (hopMyII0#i N-TO YiIeHa WU PEKYPPEHTHO.
a31aTOYHBIN .
83. |Apudmernueckas nporpeccus A Dopmynuposams:onpedenenus: apuPMeTuIecKon
Matepuai MIPOTPECCHHU, TEOMETPUIECKOM IPOTPECCHH;
84. |Apudmernueckas nmporpeccus c6olicmea 4JICHOB T€OMETPHUECKON U apupMEeTHIECKON
MIPOTPECCUM.
g5 CymMa N MepBHIX WICHOB apu(hMETHIECKON [TpoekTop,npe3enra |3adasams apuHMETHUECKYIO U TE€OMETPUUYECKYIO
" |mporpeccun s, MIPOTPECCUU PEKYPPEHTHO.
3anucvisame u nosichame HOpMyIbl OOIIETro YiIeHa
86. |CymMa N miepBBIX WICHOB apH(PMETHUCCKON p . apupMeTUYECKON U TEOMETPUUECKON TTPOTPECCHIA.
IPOrpeCCHn 4371aTOTHEH 3anucvieame u 0okasvieams: GOPMYIbI CyMMbIN IEPBHIX
87. |CymMa N mepBBIX WIEHOB apH(METHUECKOI MaTepran YJICHOB apu(PMETHIECKON ¥ T€OMETPHIECKOMN MPOTPECCHT;
TIPOTPECCHH (opMyIIbI, BEIpaXAaIOIIME CBONCTBA WICHOB
['eomeTpuyeckas mporpeccust IIpoektop,npe3enTa apru(METHIECKOI K TEOMETPHYECKON TPOTPECCHIA.
88. st Buiyucniams cymmy 0€CKOHEUHON TeOMeTpUYECKO
MIPOTPECCUH, Y KOTOPOU
89. |['eomerpudeckas mporpeccus

Paznarounnin




90. |['eomeTpuyeckast mpOTPECcCHst MaTepuan lg|<1.
01 CyMMa N nepBbIX WIEHOB F€OMETPUYECKON Ipoekrop,npesenta |IIpencraBisare OecKOHEUHBIE IEPUOIUYECKHE APOOU B
" |mporpeccun U, BH/JIE OOBIKHOBEHHBIX
92 Cymma N nepBbIX WICHOB T€OMETPUUECKON Paznarounsbrit
©  |mporpeccuu MaTepuall
93 CyMMa 0E€CKOHEUHOM TeOMEeTPUIECKOM [IpoekTop,npe3enrta
" |mporpeccun, y kotopoii | q | < 1 LS.
94 Cymma 0eCKOHEYHON TeOMETPUYECKOM Paznarounsin
" |mporpeccuu, y kotopoii | | <1 Marepuanl
95 KonTpoabsnasi padora Ne 5 nmo teme Paznarounbiin
" |«UHCI0BBICIIOCe10BATEIHLHOCTH Marepuan
IloBTOpEeHue U cucTemaTu3anus yueoOHoro marepuaja. (7 4.)
96 VYnpaxHeHus s HOBTOPEHUs Kypca 9 ™ O6006mUTh MPHOOPETEHHBIC 3HAHUS, HABBIKK M YMEHHS 32
" |kmacca 9 kiacc.
97 VYnpaxHeHus 11si HOBTOPEHUs Kypca 9 M HayuuThscs npuMeHATh TpUOOpETEHHBIC 3HAHUS, YMEHUS,
" |kmacca HaBBIKH, B KOHKPETHOM eATEeIbHOCTH.
98 YpaxkHeHus 1J11 NOBTOPEHUsI Kypca 9 JIM
" |kmacca
99 VYpaxxkHeHus 1J11 NOBTOPEHUsI Kypca 9 JIM
" |kmacca
100 VYrpaxkHeHus 111 NOBTOPEHUs Kypca 9 JIM

KJ1acCcCa




VYpaxkHeHus AJi1 NOBTOPEHUsI Kypca 9 M
101.
Kjacca
Pa3zpaTounsrii
102. | ToroBasi KOHTpOJIbHas padoTa Ne6

MaTepual.









