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OO0mas xapakTepucTHka Kypca anreOpsl B 7 — 9 kiaccax
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Conepxanue Kypca anreOpsl 7 — 9 kiraccoB
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VYueOHO-METOIMUECKOE H MAaTePHATbHO-TEXHUYECKOE o0eceueHre 00pa3oBaTeIbHOTO Mpoliecca

Nook~owhE

1. MosicHUTEABHAS 3AIIUCKA

[Iporpamma mo anrebpe coctaBieHa aiust /-9 kigaccoB 00I1eoOpa3oBaTeNbHON IIKOIBI HA OCHOBE (DYHIAMEHTAILHOTO siipa COJCpPKAHUS
obmiero oopazoBaHMs, TPeOOBaHUN K pe3ylbTaTaM OCBOCHHUs 00pa3oBaTEeNbHOW MPOrpaMMbl OCHOBHOTO 0OIIEro oOpa3oBaHUs, MPEACTaBICHHBIX B
(beneparbHOM TOCYJapCTBEHHOM CTaHIApTE OCHOBHOTO OOIIEro oOpa3oBaHUS C YyU4ETOM MPEEMCTBEHHOCTH C MPOTPaMMOH ISl HA4aJbHOTO OOIIEro
oOpa3oBaHus o marematuke, U obecneueHa YMK «Aunrebpa. 7 knacey», «Anredpa. 8 kimace» u «Anredpa. 9 kiacey aBropo A.I'. Mepsmsika, B.b.
[Tonounckoro, M.C. Axupa.

B mnporpaMme yduThIBalOTCS IOMMHHUpYIOIIME HJeH U mojoxeHus IlporpamMmel pa3BuUTUS U (OPMHUPOBAHUS YHMBEPCAIBHBIX YUEOHBIX
JIeHCTBUH IUIsI OCHOBHOTO OOIIEro 0oO0pa3oBaHMs, KOTOpble 00ecneunBaloT (OpPMHUPOBAHUE POCCHUICKOW TPaKTAHCKOH HMIEHTHYHOCTH,
KOMMYHHKATHBHBIX KaU€CTB JINUYHOCTH, M CITIOCOOCTBYIOT (POPMHUPOBAHUIO KIIFOUEBON KOMIIETEHLIUU — YMEHUIO YUUMbCA.

Kypc anrebpst 7-9 kiaccoB siBisieTcss 0a30BBIM IS MAaTEeMaTHYECKOTO OOpa3OBaHUS M PAa3BUTHS MIKOJIBHUKOB. AnreOpanvecKkue 3HAHUS U
YMEHUSI He0OXOAUMBI /ISl U3Y4EHHs TeOMETpHH B 7-9 Kiaccax, anreOpbl 1 MaTeMaTHueckoro aHanusa B 10-11 kiaccax, a Takke U3y4eHUSI CMEXKHBIX
TVCIIUATUIAH.

[IpakTuyeckast 3HaYMMOCTh LIKOJIBHOTO Kypca aiaredpsl 7-9 KJ1acCoB COCTOMT B TOM, YTO IMPEIMETOM €€ U3yUECHHUs SBIISIOTCS KOJIUYECTBEHHbIE
OTHOIICHHS W TPOLECCHl PEATbHOTO MHpa, ONMHCAHHBIE MAaTEMAaTHYECKMMH MOJAETSIMH. B cOBpeMEeHHOM OOIIeCTBE MaTeMaTHYecKas TOATOTOBKA
HE00X0/1MMa Ka)kJJOMY YeJIOBEKY, T.K. MaTeMaTHKa IPUCYTCTBYET BO BCeX c(hepax uesoBeUeCKOM NesITeIbHOCTH.

OnHOI M3 OCHOBHBIX LieJel U3y4eHHUsl alnreOpsbl sIBISETCS pa3BUTHE MBIIUICHUS, NIPEXAe BCero, GopMupoBaHue aOCTPaKTHOIO MbIIUIeHUs. B
nporecce U3ydeHus anredpsl GOpMHUPYETCs JTOTMYECKOE U aJrOPUTMHUYECKOE MBIIUICHUE, @ TAKXKE TaKHe KaueCTBa MBIIIICHHS, KaK CUIa U THOKOCTb,
KOHCTPYKTUBHOCTb M KPUTUYHOCTb. JlJI ajanTaluyd B COBPEMEHHOM HMH(OPMAIIOHHOM OOLIECTBE Ba)KHbIM (AKTOPOM SABIsIETCA (HOpMUPOBaAHHE
MaTeMaTU4YeCKOTO CTWUJISl MBIIUICHHUSA, BKIIOYalOmee B ce0d MHAYKUUIO W JCIyKIHI0, O000OIIEHHME W KOHKPETU3AlUI0, aHajdu3 U CHHTE3,
KJIaCCU(UKAIMIO ¥ CUCTEMATU3AIINI0, a0CTparupOBaHKUE W aHAJIOTHIO.



OO6ydenne anreOpe AaéT BO3MOXKHOCTH IIKOJbHUKAM HAaYYHTHCS TUIAHUPOBATH CBOKO JIEATEIHHOCTh, KPUTHUYECKH OIICHUBATH €€, MPUHUMATh
CaMOCTOSITEIIbHBIC PEIICHHUS, OTCTAaNBATh CBOM B3TJISAIBI U YOCIKICHUS.

B mpomecce u3ydeHusi anreOpbl MIKOJIBHUKU y4aTCsl W3JIaraTh CBOM MBICITH SICHO M HCYEPIBIBAIOIIE, MPUOOPETAIOT HABBIKM UYETKOTO U
IPaMOTHOTO BBITIOJTHCHHSI MAaTeMAaTHYSCKUX 3alMCeH, MPH STOM HCITOJIb30BAHWE MAaTEMaTHYECKOTO s3bIKa ITO3BOJISICT Pa3BHBATh Y YyYalllUXCS
IPaMOTHYIO YCTHYIO M TUCEMEHHYIO PeYb.

3HAKOMCTBO C MCTOPHEHN pa3BUTHs aiareOpbl Kak HAyKd (GOPMHUPYET y ydalIuxcs MpeCTaBiIeHUs 00 anredpe Kak 4acTh OOIIeueTIoOBEYeCKON
KYJIBTYPBHIL.

3HauuTeNIbHOE BHUMAHHUE B U3JIOKEHUM TEOPETUUECKOr0 MaTepuaja Kypca yaemseTcsl ero MOTHBAIMH, PACKPBITUIO CYTH OCHOBHBIX MOHSATHH,
uaeit, meronoB. OO0y4YeHHE MOCTPOCHO Ha 0a3e TEOPUU PA3BUBAIONIETO OOYYEHHUS, YTO JOCTUTACTCS OCOOCHHOCTSMH H3JIOKEHUS TEOPETUYECKOTO
MaTepuala U ynpaXHeHUsIMH Ha CpaBHEHHE, aHAIU3, BbIIEJIEHUE TJIABHOTO, YCTAHOBJICHHE CBs3eH, KiaccuuKkalnoo, 0000IIeHne U CHCTEMaTU3aluIo.
Oco00 akIEeHTHPYETCS COICPIKATEILHOE PACKPHITHE MAaTEMATHYCCKHX IMOHSATHH, TOJIKOBAHHE CYIIHOCTH MATEMATHYECKUX METOIOB M O0JIACTH WX
MPUMEHEHHUS, IEMOHCTPAIUSI BO3MOXHOCTEH MPUMEHEHUS TEOPETUUECKUX 3HAHUM ISl pellieHus 3a/1ay MPUKIaIHOro Xapakrepa. Oco3HaHue o01Iero,
CYIIECTBEHHOT'O SBJISICTCS OCHOBHOHM 0a30#l /IS pemieHus] YIpaKHCHUA. JTUM PaCKpPBIBACTCS CyTh METOJA, MOAXO0/a, MPEAJIAraeTcs allrOPUTM WIIH
ABPHUCTUYECKAS CXEMa PEIeHUs YIIPAKHEHUH OMpeAeIeHHOrO THIIA.

B mensx mpoBepku YCBOCHUS MaTepUalia U YIYJIICHHUs IMOKa3aTeliel KauecTBa 3HAHWH, CYMTATh BOZMOXKHBIM BBICTABJIICHHUE B JKYPHAJIE OIICHOK
3a cleAyIoue TUMbl paboT (MpU yCIOBHUH, YTO 3TOT THUIl pabOTHI HE YKa3aH B KaJeHAapHO — TEMAaTUYECKOM IJIAHUPOBAHUU U HE 3aHUMAET M0 00beMy
BpEeMsI BCETO YPOKa):

o MJI] — MaTeMaTHYCCKUI JUKTAHT
e P/T — pabouas terpans (KoHcmnexr)
e (/P — camocrosTenbHast paboTa

2. O0mas xapakTepucTHKa Kypca aaredpsl B 7 — 9 kiaccax
Conepxanue kypca anreOpsl B 7 — 9 kj1accax IpeiCTaBICHO B BUJIE CIEIYIOMINX COJAEPKATEIbHBIX Pa3/eiioB:

«Anzeopa»
Coneprxanue pasnena «Anredpay» GopMHUpyeT 3HaHUS O MaTEMAaTUYECKOM sI3bIKe, HEOOXOIUMBIE [T PELICHUs] MaTeMaTUYecKUX 3ajad, 3ajau
U3 CMEXHBIX IUCHUIUIMH, a TaKKe MPAKTUYECKHUX 3anad. V3yueHwe MaTtepuana CrocOoOCTBYeT (DOPMHUPOBAHUIO Yy YyYAIIUXCS MaTEMaTHYeCKOTro
ammapara pelleHus 3a7ad C IMOMOINBI0 YpaBHEHHH, CHCTEM YpaBHEHHIl M HepaBeHCTB. Marepuan AaHHOTO pasjena NpeJCTaBlIeH B acIeKTe,
CrocoOCTBYIONEM (POPMUPOBAHUIO y YYAIIMXCS YMEHHS TOJIb30BaThCs anroputMamu. CyIlecTBEHHass poJib MPU 3TOM OTBOJMUTCS PA3BUTHUIO
JITOPUTMUYECKOT0 MBIIIJIEHNUS — BaKHOM COCTABIISIOIIEH MHTEIEKTYalbHOTO Pa3BUTHS YeJIOBEKa.



«Yucnoevie mnoixcecmea»
Conepxxanne pasgena «UucaoBble MHOXKECTBA» HALEIEHO HA MATEMaTHUYECKOE pa3BUTHE ydalluxcs, (GOpMHUPOBAaHUS y HUX TOYHO, CHKATO U
SCHO H3JlaraTb MBICIM B YCTHOW M NUCBbMEHHOW pedyd. Marepuan pasjiena pa3BUBAaeT IOHATHE O 4YHCIE, KOTOPOE CBSA3aHO C HU3YyYEHUEM
NENCTBUTENBHBIX YHCE.

«DyHKyuu»

Henb conmepkanust pazaena «OyHKIUN» — MOMYyYEHHE HIKOJbHMKAMHM KOHKPETHBIX 3HAHMHM O (DYHKIMH KaK Ba)KHEHIIEH MaTeMaTHUeCKOM
MOJIENIM JUIsl ONMCAHMSA M HCCIIEJOBAHUS IPOLECCOB U ABICHHH OKpyXkaromero Mupa. COOTBETCTBYIOUIMM MaTepuana CHOCOOCTBYET pPa3BUTHIO
BOOOpaXXEHUSI M TBOPYECKUX CIIOCOOHOCTEH Y4YaIMXCsl, YMEHHUIO HCIOJb30BAaTh PA3IMUYHBIC S3BIKM MaTEMaTHKH (CIIOBECHBIH, CHMBOJIHYECKHUH,
rpaduIeCcKuii).

«Inemenmol NPUKIAOHOT MAMEMAM UK
Conepxkanue pasnena «OJEMEHTHl MNPUKIAJHOW MaTEMaTUKW» PACKPBIBACT MPHUKIATHOE U MPAKTUYECKOE 3HAYCHUS MATEMaTUKH B
COBpEMEHHOM Mupe. Martepual TaHHOTO pa3jesa CocoOCTBYeT (POPMUPOBAHHUIO YMEHUS MPEACTABIATh U aHATU3UPOBATh PA3IMYHYI0 MH(DOpMAIIHIO,
MMOHUMAHHUIO BEPOATHOCTHOTO XapaKTepa pealbHbIX 3aBUCUMOCTEIA.

«Anzeopa 6 ucmopuueckom pazeumuu
Paznen «Anrebpa B HICTOPUYECKOM Pa3BUTHM» MPEIHA3HAYCH JIJIsl JOPMUPOBAHUS MPEIICTABICHUI O MATEMAaTHKE KaK YaCTH YEJIOBEUCCKOM
KYJIBTYPBI, ISl OOIIETO Pa3BUTHS IIKOJILHUKOB, JIJISl CO3/IaHUS KYJIbTYPHO-UCTOPHUYECKON CpeIbl 00yICHUSI.

3. MecTo Kypca ajreopbl B y4eOHOM IJIaHe
Cpok peanuzanuu mporpaMmbl 3 roaa. YueOHbI minaH st 7 — 9 kimaccoB copMUpoBaH B COOTBETCTBUU ¢ DeepaibHbIM roCyAapCTBEHHBIM

o0pa3oBaTeNIbHBIM CTaHIAPTOM OCHOBHOTO obOtmiero oopazopanus (OPI'OC OOO) (mpukaz MO PD Ne 1897 or 17.12.2010 r.) u3 pacyera 3 yaca B
Hezeno — 7 Kiacc, 3 yaca B Henento — 8kiace, 4 yaca B Henenmto - 9 kiace (mpeametHas obnacTh «MareMatuka U ”HGOPMaTHKAY).



4. JINYHOCTHBIE, MeTanpeIMeTHbIe H NPeAMeTHbIE Pe3yIbTaThl OCBOCHHS CO/IeP:KaHUs Kypca aaredpbl

N3yuenne anreOpbl MO JaHHOW MpOrpamMme CIOCOOCTBYET (POPMHUPOBAHUIO Y yyallUXcs JUYHOCTHBIX, MeTanpeIMeTHbIX, NMpeIMeTHbIX

pe3yJbTaToB 00Yy4YeHMs, COOTBETCTBYIOLIMX TpeboBaHusAM DenepaabHOro rocyJapCTBEHHOTO 00pa3oBaTeNIbHOTO CTAaHJApTa OCHOBHOIO OOILEro

oOpa3oBaHwUsI.

Juunocmmuuie pesynomamot:

1. BocmuTaHMe POCCUICKON Ipa)kJaHCKOW WACHTUYHOCTU: NATPUOTH3Ma, yBakeHHMs K OTeuecTBy, OCO3HaHMs BKJIaJa OTEYECTBEHHBIX YUEHBIX B
pa3BUTUE MUPOBOU HAYKH;

2. OTBETCTBEHHOE OTHOLICHUE K YUYEHHUI0, TOTOBHOCTh U CIIOCOOHOCTh O0YYarOIUXCs K CAMOPa3BUTHIO U CaMOOOPa30BAHMIO HA OCHOBE MOTHBALIMU K
00y4YEeHHIO U TIO3HAHUIO;

3. 0CO3HaHHBII BHIOOP M IMOCTPOEHHE NalbHEWIIeW WHIMBUAYAJIbHOW TpaeKTOpHMM oOpa3oBaHUs Ha 0a3e OPUEHTHPOBKM B MHpe Mpodeccuil u
poeCCHOHABHBIX MPEANOYTCHUN € y4ETOM YCTOWYMBBHIX IMMO3HABATEIBHBIX WHTEPECOB, a TaK)XXK€ HA OCHOBE (POPMUPOBAHHS YBAKHUTEIHHOTO
OTHOILEHUS K TPYAY, Pa3BUTHE OIBITA y4aCTUS B COLIMAIBLHO 3HAYUMOM TPYIC;

4. yMeHue KOHTPOJIUPOBAThH IMPOLECC U PE3YJIbTAT YUEOHON U MAaTEMaTUUECKON JESITEIbHOCTH;

5. KPUTUYHOCTb MBILIUIEHUS, UHUIIMATUBA, HAXOJYUBOCTb, AKTUBHOCTb IIPU PELICHUH MaTeMaTHUECKUX 3ajauy.

Memanpeomemmbvle pe3yibmamot.

1.  yMeHHe caMOCTOSATEIBHO ONMPEACISATH IEeJH CBOETO 00YUEHUs, CTaBUTh U (DOPMYIHPOBATH I ce0st HOBBIE 3a7aull B yu&€0e, pa3BUBaTh MOTHBHI U
MHTEPECHI CBOEH NTO3HABATEIILHOM 1EATEIbHOCTH;

2.  yMEHHE COOTHOCHTH CBOM JCHCTBHUS C IUIAHUPYEMBIMHU PE3YJIbTaTaMH, OCYIIECTBISATH KOHTPOJIb CBOCH JEATEIBHOCTH B TPOIECCE JTOCTHKCHHUS
pe3ynbTaTa, OnpeAessaTh CocoObl NeHCTBUI B paMKaX MPEUIOKEHHBIX YCIOBHM U TpeOOBaHUH, KOPPEKTUPOBATH CBOU JIEUCTBHS B COOTBETCTBUH
C U3MEHSIOIIEHCS CUTyalluen;

3. yMEHHE OIpeNeNaTh MOHATHSA, CO3aBaTh 0000IEHHs, YCTAHABIMBATh AHAJIOIMH, KJIACCU(PHUIUPOBATh, CAMOCTOATEIbHO BHIOUPATh OCHOBAHUS U
KpUTEpUU i KilacCupUKaLnu;

4.  ycTaHaBIUBaTh NPUYMHHO-CJIEJCTBEHHBIE CBSI3U, CTPOUTH JIOTMUECKOE PACCYXICHHE, YMO3aKII4eHUe (MHIYKTUBHOE, JEIYKTUBHOE M IO
AQHAJIOTMH) U JIeJaTh BHIBOJIBI;

5. pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIIOJIb30BAaHUS MH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOT HA.

6. mnepBOHaYalNbHBIC MPEACTaBICHUS 00 HAESIX M O METOJaX MaTeMaTHKH Kak 00 YHHMBEPCAJIbHOM S3bIKE HAayKM U TEXHHKE, O CPEICTBE
MO/IEJIMPOBAHUS SIBJIEHUH U IIPOLIECCOB;

7.  yMeHME BUAETb MAaTEMaTHUYECKYIO 33/lauy B KOHTEKCTE IPOOIEMHOM CUTyalluy B JPYTUX JUCLUIUIMHAX, B OKPYXKAIOILEH KU3HU;

8.  yMmMeHHMe HaXOIUTh B Pa3IMYHBIX MCTOYHHMKAX HH(OpMAIUIO, HEOOXOAMMYIO JUIS PEIICHHs] MaTeMaTUYeCKUX NMpoOJieM, W NPEeACTaBIATh € B

MOHSATHOM (hopMe, MPUHUMATD PEIICHUE B YCIOBUSAX HEMOJHON MIIM U30BITOYHOM, TOYHOU WM BEPOSITHOCTHON MH(MOpPMAITUH;



9. YMCHHUEC IIOHUMAaTb U HCHOJIb30BATh MATCMATUYCCKHUEC CpPCACTBA HArAAHOCTHU (Fpa(l)I/IKI/I, Ta6.III/II_U:I, CXEMbl H I[p) AT WJUIIOCTpalnu,
HUHTEpHpETAllu, apryMCHTAIlUH.

10. YMCHHC BbIABUT'ATb T'MIIOTE3LI IIPU PCIICHUU 3a1a4Y1 ITIOHUMATh HeO6XOJII/IMOCTB HX IIPOBECPKU;

11. monuManue CYITHOCTH aJITOPUTMUYCCKHUX HpG}IHI/ICEIHI/Iﬁ 1 YMCHUC HeﬁCTBOBaTB B COOTBCTCTBHHU C MMPEATIOKCHHBIM aJITOPUTMOM.

Ilpeomemmuwie pe3yromamot
OCO3HaHUE 3HAYCHHSI MATEMATUKHU JJIs IOBCETHEBHOM JKU3HH YEJIOBEKA,
2. TpeAcCTaBlIEHUE O MAaTeMAaTUYEeCKO Hayke Kak cdepe MaTeMaTH4ecKoil JedaTeabHOCTH, 00 3Tamax e€ pa3BUTHs, O €€ 3HAUMMOCTH JJIsl pa3BUTHUS
[IUBUJIN3AIUY;
3. pa3BUTHE YMEHHH pabOTaTh C y4eOHBIM MAaTEeMATHUYECKUM TEKCTOM (aHATM3UPOBATh, U3BJIEKATh HEOOXOIUMYIO HH(POPMAIINIO), TOYHO B TPAMOTHO
BBIPAXKaTh CBOW MBICITH C IPUMEHEHHEM MAaTEMaTUIECKOW TEPMUHOIOTUN U CUMBOJIMKH, IPOBOJIHUTH KIIACCU(DUKALINH, JIOTHYECKAE 000CHOBAHHS.
BJIaJicHHE 0a30BBIM MOHITHIHBIM alapaToM IO OCHOBHBIM pa3jieiaM COAepKaHMUS;
CUCTEeMAaTHUYECKHE 3HAHUS O (PYHKIUSIX U UX CBOWCTBAX;
MPAKTUYECKH 3HAYMMble MaTeMaTHYEeCKHEe YMEHHUS W HaBBIKM, UX MPUMEHEHHE K PEHICHUI0O MAaTeMaTHMYeCKUX U HeMaTeMaTHYeCKHUX 3ajad,
IIpeIoararoliee yMeHue:
® BBINOJIHATH BBIUMCIICHHS C IEHCTBUTENLHBIMU YHCIIAMU;
e peulath ypaBHEHUS, HEPABEHCTBA, CUCTEMbI YPABHEHHI U HEPABEHCTB;
® pemaTth TEKCTOBBIC 33J1a4M apU(METHICCKIM CITOCOOOM, C TTOMOIILIO COCTABJICHUS U PEIICHUS YPaBHEHHM, CHCTEM ypaBHEHUH 1 HEPABEHCTB,;
® WCIOJB30BATh aNreOpanvdecKuid SI3bIK JUIS ONHCAHUS TMPEIMETOB OKPYKAIOIIETO MHpPa M CO3IaHUS COOTBETCTBYIOIIUX MaTeMaTHYECKUX
MOJIEIeH;
® TIPOBOJUTH MPAKTUYCCKUEC paCUeThl: BBIYHUCICHHUS C TIPOICHTAMH, BBIYUCIICHUS C YHCIOBBIMH TIOCJICIOBATCIIBHOCTSIMH, BBIYHUCIICHHS
CTATHUCTUYECKUX XaPAKTEPUCTUKHU, BHIMTOJTHCHUE TTPUOIMKSHHBIX BHIUMCIICHHIA;
BBITIOJIHSATH TOXKIECTBEHHBIEC MPEOOPA30BAHUS PAIIIOHATBHBIX BHIPAKEHUM,
BBITOJIHATH ONEPAlly HaJl MHOKECTBAMH;
UCCIIE0BaTh (PYHKLMU U CTPOUTH UX TpauKu;
YUTATh U UCTIOIL30BaTh HH(POPMAIIHIO, MPEJCTABICHHYIO B BIJIC TAOJHUIIBI, JUArPaMMBI (CTOI0YATON WIIH KPYTrOBOM);
peliaTh IpocTeine KOMOMHATOPHBIC 3a/1a4H.
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5. Conep:xkanue kypca ajaredpsl 7 — 9 Ki1accoB

Ancebpauueckue gviparxcenus
Belpaxxenue ¢ nepeMeHHbIMH. 3HAUEHUE BBIPAKEHHUS C IEPEMEHHBIMU. JlonycTrMBbIe 3HaUeHUs nepeMeHHbIX. ToxaectBo. ToxaecTBeHHbIE
npeoOpa3oBaHus aNredpanueckux BoIpakeHui. Jloka3aTeaIbCTBO TOXKICCTB.
CreneHs ¢ HaTypajJIbHBIM IIOKa3aTeNeM U ee cBolicTBa. OgHowieHbl. OJHOWIEH cTaHAapTHOTO BUa. CTeneHb OAHOWIEHA. MHOTO4JIEHBI.
MHorouneH cranaaptHoro Buja. Crenenb MHOrowieHa. Cl0KeHHe, BBIMUTAHUE U YMHOKEHUE MHOTOWICHOB. DOPMYIbI COKPALLIEHHOT O
YMHOXEHHUS: KBaJpaT CyMMBbI M KBaJpaT Pa3HOCTHU ABYX BBIPAKEHUM, NMPOU3BEAECHUE PA3HOCTH U CYMMBI JIBYX BhIpa)keHUH. Paznokenue
MHOTOYJICHA HA MHOKUTEH. BeiHECEHUE 0011ero MHOKHUTEINS 3a CKOOKH. MeToa rpynmupoBkd. PasHOCTh KBagpaToB IBYX BhIpakeHnid. CymMMa u
pa3HoCTh KyOOB ABYX BbIpakeHuil. KBagpaTHsiii TpexusneH. Kopens kBajipaTHOro TpexwieHa. CBOMCTBA KBAaJpaTHOrO TpexusieHa. Paznoxxenue
KBaJpPATHOI'O TPEXUJIEHA HA MHOXKHUTEIIN.
Panmonanehbie BoipaxkeHus. Llenbie Boipaskenus. J[poOHble BoipaskeHus. ParyonanbsHast 1poos. OCHOBHOE CBONMCTBO palMOHAIbHON APOOH.
CrnoxeHue, BHIUNTaHUE, YMHOXKEHHE U JICJICHUE pAallMOHANIBHBIX 1pobeii. Bo3Benenune paunoHaabHOR 1poOH B CTeneHb. T0XaecTBEHHbIE
npeoOpa3oBaHus palliOHAIbHBIX BhIpaskeHUl. CTEeNeHb ¢ LEeNbIM 0Ka3aTelIeM U €€ CBOMCTBA.
KBangparusie kopHH. ApuMETHUECKUI KBaIpaTHBIM KOPEHb M €ro CBOKWCTBA. TOX/IeCTBEeHHBIE TPeoOpa30BaHus BEIPAKEHUH, COIEpKaIINX
KBaJpAaTHbIE KOPHHU.

Ypasuenua
VYpaBHeHne ¢ ogHOU nepeMeHHOM. KopeHbs ypaBHeHMs. PaBHOCHIbHBIE ypaBHeHNs. CBOMCTBAa YpPaBHEHHUI C OJTHOM NEPEMEHHON. YpaBHEHHE Kak
MaTeMaTH4eCcKasi MOJEIIb PEAIIbHON CUTYALUH.
JIuneiinoe ypaBHenue. KBagpatnoe ypaBHenue. @opmyiia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Bueta. Panmonanbuble ypaBHeHUs. Pemienue
palMOHAIBHBIX YPAaBHEHHUM, CBOMAIIMXCS K JMHEHHBIM WIN K KBAaJpaTHBIM YpaBHEHUSAM. PelleHne TEKCTOBBIX 3a1ad C MOMOLIBIO PALIMOHAJIBHBIX
YpaBHEHUH.
VYpaBHeHMe ¢ AByMs nepeMeHHbIMU. ['paduk ypaBHEeHuUs ¢ 1ByMs nepeMeHHbIMU. JInHEeltHOe ypaBHEHUE ¢ ABYMS IEPEMEHHBIMU U €T0 I'pauk.
CucreMbl ypaBHEHUH C JBYMs NepeMEHHbIMU. ['paduueckuii METoJl peleHus] CUCTEMbl YpaBHEHUHN C JBYMs NEepeMEHHbIMH. Pemienue cucrem
YPaBHEHUI METOJOM IIOICTAHOBKH U cllokeHUsA. CrucreMa ABYX YpaBHEHUH C ABYMs IEPEMEHHBIMU KaK MOJIEIb PEaIbHON CUTYaIUH.

Hepasencmea
UYucnoBble HEPABEHCTBA U UX CBOMCTBA. CII0)KEHNE U YMHOKEHUE YHCIIOBBIX HEpaBeHCTB. OLIEHNBaHNE 3HaUEHUs BhIpakeHHs. HepaBeHCTBO C
OJIHOM mepeMeHHOM. PaBHOCHIIbHBIE HEPAaBEHCTBA. YHUCIIOBBIE MPOMEKYTKH. JIMHEHHbBIE U KBAJIPATHBIE HEPABEHCTBA C OJIHOM NTEPEMEHHOM.
CucreMbl HEpaBEHCTB C OJHON IIEPEMEHHOM.



Yucnoevie muoicecmea
MHoxecTBO U ero 31eMeHThl. CriocoObl 3ajaHus MHOKecTB. PaBHble MHOecTBa. [lyctoe MHOXkecTBO. IlogmMHOKecTBO. Onepanuu Hax
MHOKecTBaMU. MIutrocTpaliys OTHOIIEHUI MEX 1y MHOKECTBAMH C ITOMOILBIO Auarpamm Jiiepa. MHOKeCTBa HaTypaJIbHbIX, LENbIX,

m
paluOHaJIbHBIX YHUCCIIL. PanuoHanbHOE YHCI0 KaK ,Z[p06b BUIa ; ,raem € Z,neN , 1 KaK OecKoHeYHas nepuoandCCKasa ACCATUIHAA IIpO6B.

[IpencraBnenue 06 uppanroOHAILHOM Yncie. MHOKECTBO JEeHCTBUTENbHBIX uncen. [IpecTaBnenue neiiCTBUTEIHHOTO YHCIa B BUIE OECKOHEUHOM
HEMEPHOANICCKON TecaTHIHON apodu. CpaBHEHHE NEHCTBUTEIBHBIX nce. CBsa3b Mexay MHOxkecTBamu N, Z, Q, R.

Dynkyuu

YucaoBeie (bYHI(I_[I/II/I

@OyHKIMOHAIBHBIE 3aBUCHMOCTH MeX1y BennuuHamu. [lonsatre Gynknnn. @yHKIus Kak MaTeMaTHdecKas MOJIENb peanbHoro nponecca. Obmacte
orpeneneHus u oomacTp 3HaueHus pynkuunu. CriocoOs! 3ananus Gynkumu. ['paduk ¢ynkmun. [loctpoenue rpaduxoB Gpynknuit. Hynmn ¢pynkuum.
[TpoMexyTKH 3HAKOMIOCTOSHCTBA (DYHKIMH. [IpoMeKyTKH Bo3pacTaHus U yObIBaHUS (DYHKIHH.

JIuneiinas GpyHKIMs, 06paTHAS TPONOPIHOHATBHOCTD, KBAApaTHUHAS (yHKIMS, PYHKIMA Y = v/X , UX CBOICTBA U TpadUKH.

YncaoBbIC ITOCISIOBATSILHOCTH

[lonsiTne uumcioOBOW mocaenoBaTeabHOCTH. KoHeuHble U OecKOHEeuHble MocienoBaTeabHOCTH. CrocoObl 3aJaHusl TMOCIIEJ0BATEIbHOCTH.
ApugmeTtnueckas u reoMmeTpudeckas nporpeccu. CBOHCTBa 4JIEHOB apu(PMETHUECKOM 1 reoMeTpruecKkoi nporpeccuil. @opmyIibl 00IIEro yieHa
apu(METHIECKON U TeOMeTpUIecKoil mporpeccuii. DopmMyibl CyMMBI N MIEPBBIX WICHOB apu(METHUECKON U TeOMETPUIECKOi nmporpeccuii. Cymma
OECKOHEYHOM TeOMETPUUECKON mporpeccun, y kotopoil |q| < 1. IlpexncraBineHne GECKOHEUHON IMEPHOIUYECKON IECATHYHOW JPOOHM B BHIE
OOBIKHOBEHHOH JIpOOH.

Dnemenmol NPUKAAOHOT MAMEMAMUKU
Matematuueckoe moaenupoBanue. [IporeHTHbie pacueTsl. DopMyria CI0XKHBIX MPOIEHTOB. [IpubimkeHHbIe BEIYUCICHHSI. AOCOMIOTHAS U
OTHOCHUTEINIbHAs morpermHocTd. OCHOBHBIC MTPaBUiIa KOMOMHATOPHKH. YacToTa M BEPOSITHOCTB CiTydaitHOTo coObITHs. Kitaccmueckoe orpenenenue
BeposiTHOCTH. HauanbHele cBeieHus o ctaructuke. [Ipeacrapnenne JaHHBIX B BUJE TaOJIUI], KPYTOBBIX M CTOJIOUYATHIX AHAarpaMm, rpadukos.
CraTrcTHYeCKHE XapaKTePUCTUKN COBOKYITHOCTH JIaHHBIX: CpeIHEE 3HAYCHHE, MO/Ia, pa3Max, MeaHa BEIOOPKH.

Anzebpa 6 ucmopuueckom pazeumuu.
3apoxaeHue anreOpbl, KHUTa 0 BOCCTAHOBJICHUHU M MPOTHBOINOCTaBIeHUH MyxaMmMmena ainb-Xope3mu. Mcropust popMUpoBaHUS MAaTEMAaTUYECKOTO
s3pika. Kak 3apoaunace uaest koopanHat. OTKpbITHE UppalloHaIbHOCTH. M3 ncTopun BOZHUKHOBEHUs (POpPMYI A pelleHns ypaBHeHU 3-if u 4-
i crenenei. Mcrtopusi pa3Butust noHstus ¢(ynkuuu. Kax 3apoaunace teopust BepostHocte. Uucna dubonauun. 3agaua JI. Iluzanckoro
(dubonauym) 0 KPOIMUKAX.
JL.®.Marnuukuit, I[1J.YUeOwsmmeB, H.W.JloGaueBckuii, B.f.bynskosckuii, A.H.Kommoropos, @®.Buer, Il.depma, P.Jlexapt, H.Tapranbs,
H.Kapnano, H.A6ens, b.ITackans, JI.IInuzanckuit, K.I'aycc.



6. TemaTu4yeckoe MJIAHNPOBAHME

7 KJace

(3 waca B Henenro, Bcero 102 vaca)

NeNe Conep:xxanue y4eOHOro KoJa-Bo Bun XapakTepuCTHKA OCHOBHBIX BUJAOB J1eSITEJIbHOCTH JlaTbl npoBeaeHust
marepHaJja YacoB | KOHTPOJIsI YYeHHMKa (Ha ypoBHE YYeOHbIX IeHCTBUI) ILian dakr
I'nasa 1
JIuneiiHoe ypaBHEeHHUE C OHOI 12
nepeMeHHOH
1 Beenenue B anredpy Pacnosnasams 4ducnoBble BBIPAXKEHHUS M BBIPAXKECHHS C
o o MIEPEMEHHBIMU,  JINHEHHBIE apHeHusa. [IpuBoauth
2-5 Jlunelinoe ypaBHEHUE C OHOU 4 C/p p ’ 9 yP PHBOJ
HepeMeHHO IpUMEpPHl  BBIPQKEHUH C TMEPEMEHHBIMU, JIMHEHHBIX
ypaBHeHUH. COCTaBIATh BBIPAXKEHUE C MEPEMEHHBIMHU IO
6-10 Penienue 3a1a4 ¢ OMOIIBIO S YCIOBUIO  3aJa4yd.  BBINOJHATE  MPeoOpa3soBaHus
ypaBHeHI/Iﬁ Bmpa)KeHHﬁ: MIPUBOIUTH MO100HBIE cllaracMEbI€,
11 Kontponbhas pa6ota Ne 1 1 K/P packpbiBaTh CKOOKM. HaxoauTh 3HaueHUE BBIpaXEHHS C
MEPEMEHHBIMU TIPU 3aJaHHBIX 3HAYCHHUSX TEPEMECHHBIX.
Knaccudumnuposats anredpanyeckue BBIPKEHUS.
OnuchIBaTh 1EIBIC BHIPAKCHUSI.
Dopmynuposams ONPENCIICHUE JIMHEUHOTO YpPaBHEHUS.
Pemate  nuHeiiHoe  ypaBHeHHME B 0O0IIEeM  BHJE.
WuTepnpetnpoBath ypaBHEHHE KaK MaTEMaTHYECKYIO
MOJeJIb pealibHOM cuTyanuu. ONUChIBaTh CXEMY pEIIEHUs
TEKCTOBOM 3a/1auu, MPUMEHSATH €€ JUIsl peIlieHuUs 3a1ay.
I'nasa 2 53
Lesble BbIpakeHust
12-13 Tox1eCTBEHHO paBHbIE 2 Dopmyauposamo:

BbIpakeHMs. ToxaecTra

onpedeneHus: TOXKAECTBEHHO PaBHbBIX BBIPAKEHUH,




NeNo Conep:xxanue y4eOHOro KoJ-Bo Bun
o MarepuaJjia YacoB | KOHTPOJIS
14-15 CreneHs ¢ HaTypalbHBIM 2
[oKas3arejieM
16-18 CBoiicTBa CTENEHH C 3 C/P
HATYpaJbHBIM MTOKA3aTeIIEM
19-20 OnHOYIIEHB] 2
21 MHuoro4seHsbl 1
22-24 CroxxeHue U BEIUUTAHUE 3
MHOTOYJIEHOB
25 Konrponbnas padora Ne 2 1 K/P
26-27 [ToBTOpEHue u 2
cUCTeMaTH3aIus y4eOHOTo
MaTepuana
28-31 VYMHOKEeHHE OJHOWICHA Ha 4
MHOI'OYJIEH
32-35 VYMHOKEHNE MHOTOYJIEHA Ha 4 C/P
MHOTI'OYJIEH
36-38 PasnoxxeHrne MHOTOWIEHOB HA 3
MHOXHTeH. Brinecenue
001I1eT0 MHOKHUTEIA 32 CKOOKHU
39-41 PazosxeHre MHOTOYJICHOB Ha 3
MHOXKUTEIN. MeTox
TPYIITUPOBKU
42 KonTponbnas padora Ne 3 1 K/P
43-45 IIpousBenenne pa3HOCTH U 3 AK/P

CYMMBI JIBYX BBIPa)KCHUM.

XapakTepuCTHKA OCHOBHBIX BUIOB J1eITEJIbHOCTH
YYeHHKa (HA YPOBHe Y4eOHbIX J1eiiCTBUI)

TOXKJIECTBA, CTEIICHU C HATYPAIbHBIM TIOKa3aTelIeM,
OAHOYJICHA, CTaH[[apTHOI‘O BHUJaa OAHOYJICHA,
Kod(uImeHTa oTHOWICHA, CTEIICHN OJHOWICHA,
MHOI'O4JI€HA, CTCIICHU MHOI'OYJICHA,

ceolicmea: CTETICHH ¢ HATypaJIbHBIM ITOKa3aTelieM, 3HaKa
CTEIEHH,

npasuia’ OKa3aTeabCTBa TOXKISCTB, YMHOKEHUS
OAHOYJICHA Ha MHOI'OYJICH, YMHO)KCHI/ISI MHOT'OYJICHOB.

Jloxazvleamsb CBOWCTBA CTENIEHU C HATYPAJIbHBIM
MoKaszaTesieM. 3arrChIBaTh U JT0Ka3bIBaTh (DOPMYJIBI:
MPOU3BEJICHUS CYMMBbI M PA3HOCTHU JIBYX BBIpaKEHUH,
Pa3HOCTH KBaAPATOB JBYX BBIPAXKCHHH, KBaJlpaTa CyMMBI U
KBaJpaTa pa3HOCTHU JABYX BBIPAKEHUM, CYMMBI KyOOB U
Pa3HOCTH KYyOOB JIBYX BBIPa)KCHHIA.

Buvluucnsams 3HaueHNE BBIPAKECHHI C IEPEMEHHBIMH.
[TpuMeHsTh CBOWCTBA CTETIEHH TSI TPeoOpa3oBaHuUs
BbIp2XCHHUI. BBHIMOTHATS YMHOKEHHE OJTHOYJICHOB U
BO3BEJICHUE OJTHOYWICHA B CTETEHb. [I[pUBOUTE OJTHOWICH
K CTAaHAAPTHOMY BHUY. 3alIUCHIBATH MHOTOYJIEH B
CTaH/JAPTHOM BHJIE, ONIPEIEISATh CTEIIEHh MHOTOWICHA.
[IpeoOpa3oBbIBaTH MPOU3BEACHUE OAHOUICHA U
MHOTOYJICHA; CYMMBI, Pa3HOCTH, TIPOU3BEICHUS JIBYX
MHOTOYJICHOB B MHOTOWIEH. BBIMOIHATE pa3ioxeHue
MHOTOYJIEHa Ha MHO>KUTEIH CIIOCOOOM BBIHECEHHSI 00ILIET0
MHO>KHUTEJS 32 CKOOKH, CITIOCOOOM TPYIITUPOBKH, 110
dbopMysiaM COKpAIIEHHOTO YMHOXEHHS U C IPUMEHEHHEM
HECKOJIBKUX croco0oB. Micnonbp30BaTh yKa3aHHBIC
npeoOpa3oBaHUs B IPOLIECCE PELICHUS YpaBHEHMUIA,

JaTel npoBeaeHust

Inan

dakr

10




NN ConepxkaHue y4eoOHOT0 Kou-Bo Bun XapaKkTepucTHKA OCHOBHBIX BH/IOB /1eAIT€JIbHOCTH JaTel npoBeeHus
o MarepuaJjia YacoB | KOHTPOJIS YYeHHKa (HA YPOBHe Y4eOHbIX J1eiiCTBUI) ILian dakt
AJIMUHUCTpaTHBHAS JIOKa3aTeIbCTBA YTBEPKICHHUH, PEIICHNS TEKCTOBBIX 3a/1a4
KOHTpOJIbHAsA paboTa
46-48 Pa3HocTh KBagpaToB ABYX 3
BBIPAKECHUU
49-52 KBanpar cymms! 1 kBapar 4 C/P
Pa3HOCTH JIBYX BBIPAKECHHI
53-55 [IpeoOpa3oBaHre MHOTOUICHA 3
B KBaJIpaT CyMMBI WJIH
Pa3HOCTH JBYX BBIPAKCHUI
56 Kontponbnas padora Ne 4 1 K/P
57-58 CyMMa 1 pa3HOCTB KyOOB JIBYX 2
BBIPAKECHUIN
59-62 IIpumeHeHne pa3nuyHbIX 4 C/p
c1oco00B pa3oKEeHUS
MHOTOYJICHA HA MHOXKUTEIH
63-64 [ToBTOpeHue 1 2
cucTemMaTH3alus yueoHoro
MaTtepuana
65 Kontponbhas pabora Ne 5 1 K/P
I'nasa 3.
13
DOyHKIUH
66-67 CBs13u MEXy BETUUMHAMH. 2 IIpusooums npUMepbl 3aBUCUMOCTEN MEKIY BEIMUMHAMM.
O yHKIMSA Paznmuuate cpeau 3aBucUMOCTeN (PYHKIIMOHABHBIE
68-69 CriocoOslI 3a1anust QyHKITUH 2 3aBHCHAMOCTH.
70-71 ['padux pyHKIHN 2
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NN ConepxkaHue y4eoOHOT0 Kou-Bo Bun XapaKkTepucTHKA OCHOBHBIX BH/IOB /1eAIT€JIbHOCTH JaTel npoBeeHus
MarepHaJja YacoB | KOHTPOJIs YYeHHKa (Ha ypoBHE Y4eOHbIX IeHCTBUIH) ILian dakt
72-75 Jlunetinas pyHkims, ee 4 C/P Onucvleamv noHsAmMus: 3aBUCUMON W HE3aBUCHUMOU
rpaduK U CBOICTBa NepeMEHHBIX, (YHKIUH, apryMeHTa (DYHKIIUH; CIIOCOObI
3aJaHHS Kimu. QopMyIHpOBATh ONPEIEICHUS:
76 [ToBTOpEHME 1 1 Il (pymkn PMYJTHP pel .
obnacTu onpeneneHus QyHKIUU, 00JIaCTH 3HAYCHHIA
cucTeMaTHu3alus yueOHoro N
byakuu, rpaduka GyHKIHMN, THHEHHON )YHKIINH,
MaTepuaa .
IPSAMOM MTPONOPIMOHATEHOCTH.
77 Konrponbnas pabora Ne 6 1 K/P Buiuucasme 3HaueHre QYHKIMH 110 33JaHHOMY 3HAYEHHUIO
78 TToBTOpeH™ e H 1 épryMeHTa. CocTaBnaTh TaOJIULBI 3H2u1qe}gm (’pychll_llnn
CHCTeMATH3AIHS YIeGHOTO TpOouTh rpaduk HyHKIIHH, 3a7iaHH0H TadmHo. Ilo
Matepuana rpaduKy GyHKIHH, SIBISIOMEHCS MOIEIBIO PEalbHOTO
nporiecca, OnpeAesaTh XapaKTEPUCTHKHU 3TOTO TpoIiecca.
Crpouts rpaduk TUHEHHON QYHKIUU U TIPSIMOI
POTNOPIHUOHATHHOCTH. OTHUCHIBATH CBOWCTBA 3TUX
byHKIMN
I'naea 4
CucremMbl THHEHHBIX YPABHEHHUH € 19
ABYMsI NepeMeHHbIMH
79-80 YpaBHEeHUs ¢ AByMS 2 IIpusooums npumepwvi: ypaBHEHUs C ABYMs IEPEMEHHBIMH;
TIepEMEHHBIMU JMHEWHOTO YPaBHEHHUS C IBYMsI IEPEMEHHBIMU; CHCTEMBI
JIBYX JINHEHHBIX YPaBHEHUIA C IByMsI IEPEMECHHBIMH;
81-83 JInnenHoe ypaBHEHHUE C ABYMs 3 peaNbHBIX MIPOLIECCOB, IJI KOTOPLIX YPABHEHHE C ABYMSI
NEPEMEHHBIMH U €T0 TpaduK NIEPEMEHHBIMH UJIM CUCTEMa YPaBHEHUIA C IByMSI
84-86 CHCTEMBI ypaBHEHHH ¢ TBYMS 3 C/P MIEPEMEHHBIMH SIBIISTIOTCSI MATEMATHIECKIMHU MOJCIISIMH.

nepeMeHHbIMU. ['paduueckuit
METO/ pEIIEHUsI CUCTEMBI IBYX
JIMHEUHBIX YPaBHEHUH C IBYMs

NEPEMEHHBIMU

Onpedefz}zmb, ABJIICTCA JIM ITapa YUCCJI pCHICHUCM JTaHHOI'O
YpaBHCHHA C ABYMSI ICPCMCHHBIMHU.
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NN ConepxkaHue y4eoOHOT0 Kou-Bo Bun XapaKkTepucTHKA OCHOBHBIX BH/IOB /1eAIT€JIbHOCTH JaTel npoBeeHus
MarepHaJja YacoB | KOHTPOJIs YYeHHKa (Ha ypoBHE Y4eOHbIX IeHCTBUIH) ILian dakt
87-88 Pemrenue cuctemM TUHEWHBIX 2 Dopmynuposamy:
YpaBHEHHI METOOM onpedenienus: peliCHNs YPaBHEHUS C IBYMsI
MIOJICTAHOBKHU. MIEPEMEHHBIMHE; YTO 3HAYUT PEIIUTh YPABHEHHE C JIBYMSI
nepeMEHHBIME; rpa)uKa ypaBHEHUS C IByMsI
NepEeMEHHBIMI;, THHEWHOTO YPaBHEHUS C IBYMS
89-91 S — 3 MEPEMEHHBIMHU; PEIICHHUS CUCTEMbI YPAaBHEHHIA C IByMsI
. NepEMEHHBIMH,
YpaBHEHHI METOOM y .
cB80lcmea YPAaBHCHHHN C IBYMsI TEPEMEHHBIMH.
CIIOKEHUS
92-95 Pemenne 3a1a4 ¢ moMompro 4 Onucwiéamp: CBOWCTBA rpaduKa JHHEWHHOTO ypPaBHEHUS B
CHCTEM JINHEHHBIX yPaBHEHHI 3aBUCHMOCTH OT 3HAYCHHUH K03 (HUIIMEHTOB, TpaduiecKuii
96 TosToperue i 1 METOJI PEIICHHUS] CHCTEMBI IBYX YPaBHEHHI C ABYMS
CHCTEMATH3AINS YHeBHOTO MEPEMCHHBIMH, METOJ| IOACTAHOBKH H METOJL CIIOKCHNS
MaTepHana JUTSL PELICHHSI CUCTEMBI JBYX JTMHEHHBIX YPaBHEHUII ¢
JIBYMsI ICPEMEHHBIMH.
97 Kontponbhas pabora Ne 7 1 K/P
Cmpoums rpadyK TMHEHHOTO YPAaBHEHUS C IByMs
nepeMEHHBIMH. PeraTh CHCTEMBI IBYX JIMHEHHBIX
YpaBHEHHI C IBYMsI IEPEMEHHBIMHU.
Pewiamb TexcTOBBIC 3a/1a4H, B KOTOPBIX CUCTEMA JIBYX
JMHEHWHBIX YPABHCHHM C IBYMsI IEPEMEHHBIMU SIBJISIETCS
MaTEeMaTUYECKOM MOJICIIBIO pealibHOTO Tpoliecca, 1
UHTEPIPETHPOBATH PE3YIIbTAT PEIICHHS CHCTEMBI
IMoBTOpEHME U cHCTEeMATH3AMSA 4
y4eGHOro MaTepuaja
98-102 VYpaxHeHus 1Ji1 TOBTOPEHUS 4 ITA

Kypca 7 kiacca
[IpomexyTouHas aTTecTalus
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8 kiacc

(3 gaca B Hegento, Bcero 102 yacon)

NoNe Conep:xanue yae0HOTO Koa-Bo Bun XapakTepuCTHKA OCHOBHBIX BH/IOB JIESITEJILHOCTH YUeHHKA JlaTel IpoBeaeHus]
MaTepHuaJjaa 4YacoB | KOHTPO.JA (1a ypoBHe y4eOHBIX JeicTBHI) Iian dakr

I'nasa 1 a1

Paunona.m;nble BBIPAKCHU S

1-2 PanmonansHbie 1podu 2 Pacnosznasamo uienble palliOHAIbHBIC BBIPAKECHUS,

35 OCHOBHOE CBONCTEO 3 JpOOHBIE PAIIMOHANILHBIE BBIPAYKEHHUS, TPUBOIUTH

9 MPUMEPHI TAKUX BBIPAKEHUM.
panoHaNIbHOU IpoOH

6-8 CnoxeHue ¥ BBIYUTAHUE 3 C/p Dopmyrupoeams:
panMOHaIbHBIX JPOOEH ¢ onpeodenieHus. paluOHAIBHOTO BBIPAXKEHUS, JOITYCTUMBIX
OJMHAKOBBIMH 3HAMCHATCIIIMHI 3Ha4YCHUH nepeMeHHoﬁ, TOXXJICCTBEHHO pPaBHBIX

0-14 T ——— 6 BBIPAXCHHM, TOKIECTBA, PABHOCWIIBHBIX YPaBHEHUH,
PAITOHATHBIX JPOGEii ¢ palMOHAIBHOTO YPaBHEHHUS, CTEIIEHU C HYJIEBBIM
PA3HBIMI 3HAMEHATEIAMMI MOKa3aTesieM, CTENEHH C LeJIbIM OTPULIATEIbHBIM

MoKasareseM, CTaHAapTHOTO BUJIA YKcia, 0OpaTHON

15 Konrponsnas padora Ne 1 K/P TIPONOPIHOHATHHOCTH;

16-19 VMHOKEHHUE U Je/ICHHE 4 C/P c60tlicmea: OCHOBHOE CBOWCTBO PaIllMOHATBLHON JpOoOH,
PaIHOHATBHBIX IPOOEi. CBOICTBA CTENEHU C LIEJIBIM [TOKA3aTeJIeM, YPAaBHEHUH,
Bo3Bengenu U i K.

03BEJCHUE PALIMOHATBHOMN bynKumM Y = —
JIpoOH B CTETICHb n

20-23 R — 4 npasuia: CJI0KEHUs, BBIMUTAHUS, YMHOKEHHUSI, 1€TICHUS
IpeoBpasoBaHns npo0eii, BO3BEICHUS APOOH B CTETICHB; YCIIOBUE PAaBEHCTBA
palMOHATBHBIX BBIPAXKEHUN Apodu Hymo.

24 Konrponbnas padora Ne 2 1 K/P Jloka3viéams CBONUCTBA CTENEHHU C IIEIbIM IOKA3aTENIEM.

25-27 PaBHOCHIIBHBIC YpaBHEHUS. 3 . .
PalOHAbHEIE YDABHEHNS Onucwviéams TpapUUEeCKUi METO/I PEIICHUS YPaBHEHH ¢

OJHOM IEPEMEHHOI.

28-31 CreneHs ¢ HeIbIM 4 C/P
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NoNo Coaep:kaHue y4eGHOT0 Kou-Bo Bun XapakTepuCTHKA OCHOBHBIX BH/IOB /IeITEJIbHOCTH YYeHHKA JlaTel npoBe/enus
- MaTepuaJja 4acoB KOHTPOJIsI (Ha ypoBHe y4eOHBbIX JeicTBHIl) ILian daKT
OTPULATEIbHBIM [MOKA3aTEIEM IIpumensamos OCHOBHOE CBOWCTBO pallMOHAILHOU 1poOH
o JIs1 COKpaIIeHus U peodpazoBanus Apodeit. [IpuBoauTtsb
32-35 CBoiICTBA CTENEHU C LIEJIBIM 4 C/P A pail peobp AP PUBOI
IpoOu K HOBOMY (001iemMy) 3HameHaTeno. HaxoauTs
MoKa3aTesiemM .
CYMMY, Pa3HOCTb, IPOU3BEACHHUE U YACTHOE JIPOOEH.
36-39 k 4 BBITIONTHSTE TOKIECTBEHHBIE TPE0Opa30BaHUs
Oyukuusa Y =—u e€ rpaduk .
X palMOHANIbHBIX BBIPAKEHUU.
40 o
llosTOperue u 5 1 Pewams ypaBHEeHUs C IEpEeMEHHON B 3HAMEHATENe
chcTeMaThsatns yaeoHoro npobu. [Ipumensms CBOMCTBA CTENECHU C IICJIBIM
Marepuana noKasareseM sl mpeoOpa3oBaHus
41 Kontponbhas padora Ne 3 1 K/P BBIpQXCHUN. 3anucvliéamp 4UCIa B CTAHJAPTHOM
BUJE. Buvinoanams NOCTPOCHUE U YTEHUE rpaduka
k
byHKIMK Y = —
n
I'nasa 2
KBaapaTHbie KOpHH. 26
HeiicTBUTEIbHBIC YHCJIA
42-44 ®ynkuus Y = X2 u eé rpaduk 3 AK/P Onucvléamy: IOHATAE MHOXKECTBA, HJIEMEHTa MHOKECTBA,
AJMUHUCTpATUBHAS CIIOCOOBI 33JaHUSI MHOXECTB; MHOXXECTBO HATYPaIbHBIX
KOHTpOJIbHas paboTa YHUCEJl, MHOKECTBO LEIBIX YHCEI, MHOXKECTBO
AlMOHATBHBIX YHCEJI, MHOKECTBO JIEUCTBUTEIbHBIX YUCEN
45-48 KBangpatHbie KOpHH. 4 pall ’ A
. Y CBA3U MEXAY 3TUMU YHCIOBBIMU MHO>KECTBAMU; CBSI3b
ApubmMeTnueckuit
. MeX Ty 0ECKOHEYHBIMU JICCATUIHBIMU APOOSIMH U
KBaJpaTHBIA KOPEHb.
palroHaNbHBIMU, UPPALMOHAIBHBIMU YHCIIAMH.
49-50 MHOKECTBO U €ro 3JIEMEHTHI 2
51-52 ToamHokecTBo. Oneparii 2 ﬁacnosnaeamb palMoHaNbHbIE U UPPALIMOHAIIbHBIE YHCTIA.
Ha MHOKECTBAMH PUBOJUTH IPUMEPHI PAITMOHATIBHBIX YHCET U
MPPALMOHAIIBHBIX YUCE.
53-54 YucoBble MHOXKECTBA 2 C/P
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NoNo Coaep:kaHue y4eGHOT0 Kou-Bo Bun XapakTepuCTHKA OCHOBHBIX BH/IOB /IeITEJIbHOCTH YYeHHKA JlaTel npoBe/enus
- MaTepuaJja 4acoB | KOHTPOJIs (Ha ypoBHe y4eOHBbIX JeicTBHIl) ILian dakr
55-57 CaoiicTBa apupmMeTHIecKoro 3 3anucvieams ¢ TOMOIIBIO GOPMYIT CBOMCTBA JCHCTBHI C
KBaJPaTHOT'O KOPHS JeWCTBUTEIIbHBIMU YHCIIAMH.
58-62 ToxnecTBeHHBIE 5 C/P .
. Dopmynruposams:
peoOpa3oBaHUs BHIPAKECHUI, ]
onpedeneHus: KBaJIpaTHOrO KOPHS U3 YUCIA,
co/iep KalIuX KBaJapaTHbIC
N— apuPMETHUECKOTO KBaPaTHOTO KOPHS U3 YHCIIA, PABHBIX
MHOECTB, TIOJIMHOKECTBA, IEPECECUCHHSI MHOXKECTB,
63-65 OyHKIHA Y = \/; 1 eé rpaduk 3 00bEIMHCHHS] MHOYKECTB;
ceoticmea: QyHKIMHU Y = X2, apupMeTHIECKOro
66 Hosropenne u 1 KBAJIPaTHOTO KOPHs, QYHKIUHU Y =~/ X
cucTeMaTu3alus yueoOHoro P pv - OV '
Matepuana okasvieams CBOWMCTBA apU(PMETHUECKOTO KBaIPATHOTO
KOPHSI.
67 Konrponsnas padora Ne 4 1 K/P
Cmpoums rpaduku QyHKIMI Y = X2u Y =/X.
[TpuMeHATh OHATHE apUPMETHISCKOTO KBaIPATHOTO
KOPHS JUIsl BBIYMCJICHUS 3HAYEHUW BBIPaKEHUI.
Ynpowams Bblpaxxkenus. Pemartpy ypaBHeHusi. CpaBHUBATH
3HAQYEHUS BbIpaKEeHHM. BeIMoOMHATE mnpeobpa3oBaHue
BBIPAXKEHHUI C NMPUMEHEHHEM BBIHECEHUS MHOXKUTENS W3-
MOJi 3HaKa KOPHS, BHECEHUE MHOXKHUTEJIS TI0Jl 3HAK KOPHSI.
BbIMOAHATE  OCBOOOXKIEHUE OT UPPAHOHAIBHOCTH B
3HaMeHaTele JpoOM, aHajdu3 COOTHOWICHHH MEXIy
YUCJIOBBIMA MHOKECTBAMHU U UX 3JIEMEHTAMH
I'naesa 3. 24
KBaapatHbie ypaBHeHUs
68-70 KBagparusle ypaBHEeHUS. 3 Pacnosnasams 1 IpUBOIUTE IIPUMEPBI KBaIPaTHBIX

Penienne HenmoyHbIX
KBaJPaTHBIX YPABHEHUN

YPaBHEHMH Pa3IMYHbIX BUJIOB (IIOJHBIX, HEMOIHBIX,
IIPUBEIEHHBIX ), KBAAPATHBIX TPEXUIICHOB.
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NoNe Conepxanue y4eoHOT0 KoJa-Bo Bun
- MaTepuaJja 4acoB | KOHTPOJIs

71-74 ®opMyita KOpHEH KBaJAPATHOIO 4 C/p
YpaBHEHUs

75-77 Teopema Buera 3

78 KonTponbras padora Ne 5 1 K/P

79-81 KBanpatHslil TpéxdiieH 3

82-85 Pemenne ypaBHeHUH, KOTOpBIE 4 C/p
CBOJSTCS K KBaJpaTHBIM
YpaBHEHUSAM

86-88 ParmmonanpHbIe ypaBHEHUS KaK 3
MaTeMaTHYECKUE MOJIEIIN
pEaJIbHBIX CUTYaLUH.

89 [ToBTOpEHUE U 1
cucTemMaTHu3alus yueoHoro
MaTtepuaia

90 Konrponsnas padora Ne 6 1 K/P

XapakTepuCTHKA OCHOBHBIX BU/IOB /IeSITEJIbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBbIX JeicTBHIl)

Onucvieams B 001IEM BUI€ PEILICHHE HEMOIHbBIX
KBaJPATHBIX YPABHEHUM.

Dopmynuposamy.

onpedesieHus. ypaBHEHUS IEPBON CTETICHH, KBaIPATHOTO
yYpaBHEHUS; KBAIPATHOTO TPEXWICHA, JUCKPUMUHAHTA
KBaJPaTHOT'O YPAaBHEHUS U KBAIPATHOTO TPEXUJIeHA, KOPHS
KBaJIpaTHOIO TPEXWieHa; OMKBaJAPAaTHOTO yPAaBHEHUS;
c60liCcmea KBaIPaTHOTO TPEXUIICHA;

meopemy Buera u obpatHyro el Teopemy.

3anucwvieamsb 1 1OKa3bIBaTh (HOPMYIy KOPHEH KBaJIPaTHOTO
ypaBHeHus. McciienoBaTh KOJIMYECTBO KOPHEN
KBaJPaTHOI'O YPaBHEHUS B 3aBUCUMOCTH OT 3HAaKa €ro
JHUCKPUMHHAHTA.

Jlokazvieames meopemvi: Bueta (npsamyro 1 00paTHyo), O
pa3IoKEHUM KBAJAPAaTHOTO TPEXUICHA HA MHOXHUTEIH, O
CBOMCTBE KBaJpaTHOTO TPEXWICHA C OTPULIATEITLHBIM
JTUCKPUMHHAHTOM.

Onucvieams Ha IpUMEpPax METOJL 3aMEHBI IEPEMEHHON IS
pelieHusl ypaBHEHU.

Haxooums KXOpHU KBaJpaTHBIX YypPaBHEHUH pPa3IMYHBIX
Bu0B. [IpumMensaTs Teopemy Buera u obOpartHyto eif
TEOpeEMY. BeIIONIHATE  pas3yiokeHue  KBAJAPATHOTO
TpEXUYIEHAa HAa MHOXWTEIU. HaxoauTh KOpHU ypaBHEHW,
KOTOpbple  cBOJATCA K  KBajgpaTtHbIM.  CoCTaBisIThH
KBaJIpaTHbIE YPAaBHEHUs W YpPaBHEHMs, CBOIAILIMECH K

JdaTel npoBegeHns

Ilnan

Pakr
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NoNo Coaep:kaHue y4eGHOT0 Kou-Bo Bun XapakTepuCTHKA OCHOBHBIX BH/IOB /IeITEJIbHOCTH YYeHHKA JlaTel npoBe/enus
MaTepuaJja 4acoB | KOHTPOJIs (Ha ypoBHe y4eOHBbIX JeicTBHIl) ILian dakr
KBaJI[paTHBIM, SBIIAIOIIMECS MATEMATHYECKUMU MOECISAMH
peaJIbHBIX CUTyallUl
IloBTOpEHMe U cucTeMaTH3aUMs Y1eOHOI 0 12
Martepuasia
91-102 VYnpaxHeHus A1 HOBTOPEHUS 12 ITA

Kypca 8 kiacca
[IpomexyTounas arrectauus
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9 kiacce

(4 yaca B Hepento, Bcero 136 yacos)

NoNo Conep:xanue yueGHOro Koa-Bo Buj XapaKkTepHCTHKA OCHOBHBIX BH/IO0B 1eSITEILHOCTH JlaTel npoBesienus
MaTepuaJa 4acoB | KOHTPOJHA Y4YeHHKA (HA YPOBHe YUeOHBIX el CTBHI) ILian dakT
TI'naga 1
26
HepaBencrBa
1-4 UucioBble HEPaBEHCTBA 4 Pacnosnasams m TpUBOIUTE IPUMEPHI YUCIOBBIX
o HEPaBEHCTB, HEPABEHCTB C MEPEMEHHBIMHU, JIMHEIHBIX
5-7 OCHOBHBIE CBOMCTBA p » HEP 9 P . .
HEPaBEHCTB C OJIHOM MEPEMEHHOM, JBOMHBIX
YHUCJIOBBIX HEPABEHCTB
HEPaBEHCTB.
8-10 CII0KEHHE ¥ YMHOXKEHHUE 3 Cc/p
YHUCJIOBBIX HEPABEHCTB. Dopmynuposamn:
OnenvBanue 3HAYCHUS onpedenieHus. CPaBHEHUS JIBYX YUCEN, PEIICHUS
BBIPAKCHUA HEPaBEHCTBA C OHOU IIEPEMEHHOM, PABHOCUIIBHBIX
11-12 HepaBeHcTBa ¢ OTHOf 2 HEPABEHCTB, PELICHIA CHCTEMbI HEPABEHCTB © OJHOH
MepeMeRHoit NEPEMEHHO, 00JacTu ompe/eNieHUs] BEIPAKCHHS;
c680licmea YUCIOBBIX HEPABEHCTB, CII0XKEHUS U
13-18 Pemennie HepaBEeHCTB ¢ OAHOM 6 C/p YMHOKEHHS YHCIIOBbIX HEPABEHCTE
rnepeMeHHoM. YncioBbie
IPOMEKYTKH /lokazvieams. CBOIMCTBA YUCIIOBBIX HEPABEHCTB,
19-24 CHCTEMEI JIMHEHHEIX 6 TEOPEMBI O CIIOKEHUU U YMHOKEHUU YUCIIOBBIX
HEPaBEHCTB C O/IHOI HEPaBEHCTB.
MepeMEHHOM
- Pewams nuneiinble HepaBeHCTBA. 3aNUCHIBaTh
Tosropenue n 1 pelleHNs] HEPAaBEHCTB M MX CUCTEM B BUJIE UHCIIOBBIX
CHCTEMaTH3aIMs yIeOHOTO IPOMEXKYTKOB, 0ObEMHEHNS, IEPECEIEHHUS YUCTOBBIX
Matcpraia IPOMEKYTKOB. Pelarh cucteMy HepaBeHCTB ¢ OJTHOM
26 KOHTpOJ'IBHaSI pa60Ta Ne 1 1 K/P HepeMeHHOfI. O1cHHUBATH 3HAUCHHEC BBIPAXKCHMUA.
N3006pakaTh Ha KOOPAMHATHOM MPSMOU 3aTaHHBIC
HEPaBEHCTBAMU YHCIIOBBIE MPOMEKYTKHI
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JdaTsl npoBeaeHus

NeNo Conepxanue y4eoHOT0 KoJa-Bo Bupn XapaKTepUCTUKA OCHOBHBIX BUIOB A€ATEJIbHOCTH
- MaTepuaJja 4acoB | KOHTPOJIs YYeHHKA (Ha ypOBHe Y4eOHBbIX JeiicTBUil) ILian dakr
I'nasa 2
37
KBanparuunas pyHkuus
27-30 IToBTOpEHME U paclIupeHne 4 Onucvieamsb IOHATUE PYHKIUU KaK IPaBUIIa,
CBEICHUH O QYHKIIUU YCTaHaBJIMBAIOLIETO CBA3b MEXKIY JIEMEHTaMU JIBYX
31-34 CaolicTBa (HyHKIIMU 4 MHOHECTB.
35-37 [Toctpoenue rpaduka Dopmynuposams:
= onpedenenus: Hylsl GYHKINHU; TIPOMEKYTKOB
bynkuuu y = kf(x) 0 y. y p y
38-41 TTocTpoerHe TpaduKoB 4 C/P 3HAKOIOCTOSIHCTBA (DYHKIIMH; (YHKIIMH, BO3pacTaroIien
bynkuwii y = f(x) + b (yObIBaro1eit) Ha MHOKECTBE; KBaJApaTUUYHON (YHKIINY;
ny = f(x + a) KBaJIpaTHOI'O HEPABEHCTBA,
- ceolicmea KBaJIpaTUIHON (pyHKIIMH;
42-48 KBanparnunas QpyHkums, e€ 7 npasuia NOCTPOSHUsI rpapUKOB PYHKIIMHA ¢ TOMOUIBIO
rpaduk u cBoiicTBa npeoOpa3zoBanuii Buna f(x) — f(x)+a;
49 KonTposbHas pabora Ne 2 1 K/P f(x) = f(x + a); f(x) — kf(x).
50-55 Pemenue kBagpaTHbIX 6 Cmpoump rpadpyKk QYHKIHH ¢ TOMOLIBIO
HCPABCHCTB npeoOpasosanuii Buaa f(x) — f(X) + a;
56-61 CucTeMbl YpaBHEHHIA C IBYMsI 6 f(x) = fix + a); f(x) — kf(x).
[IEPEMEHHBIMH. Cmpoums rpaduk kBagpatnynoit ynkmuu. ITo
rpaduKy KBaApaTUIHON (PYHKIIUN OMHCHIBAThH €&
62 [ToBTOpEHUE N 1 o
CBOIICTBA.
cucTemMaTH3alus yaueoHoro
Matcepraia Onucvleams CXeMaTUIHOE PACIIONIOKEHUE MTapaboIIbl
63 Konrpomnbnas padora Ne 3 1 K/P OTHOCHTEJIBHO OCH aOCLIMCC B 3aBUCUMOCTH OT 3HaKa

cTapiero Ko3QpGuImeHTa u JMCKPUMUHAHTA
COOTBETCTBYIOIIETO KBAIPATHOTO TPEXUIICHA.

Pewamb kBaipaTHBIC HEPABEHCTBA, HCIIONB3YSI CXEMY
pacrookeHust mapadoJibl OTHOCHTEILHO OCH a0CIucC.
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NoNo Conep:xanue yueGHOro Ko.-Bo Bun XapakTepuCTHKA OCHOBHBIX BH/IOB eI TEJIbHOCTH HMaTe1 npoBeeHust
- MaTepuaJja 4acoB | KOHTPOJIs YYeHHKA (Ha ypOBHe Y4eOHBbIX JeiicTBUil) ILian dakr
Onucvigeamsy TpaUIECKHl METO PEIICHHST CUCTEMBI
JIBYX YPaBHEHHMU C ABYMS IEPEMEHHBIMU, METO/L
MTOJICTAHOBKHU ¥ METOJI CJIOKECHMS IS PEILICHMS
CHUCTEMBI IByX YPABHEHUH C ABYMs [IEPEMEHHBIMH,
OJIHO U3 KOTOPBIX HE SIBISAETCS JIUHEHHBIM.
Pewams TexcTOBBIE 3a1a4H, B KOTOPBIX CUCTEMA JBYX
YPaBHEHUH C JBYMs [IEPEMEHHBIMU SIBIIIECTCS
MaTEeMaTHYECKOW MOJIEJIBIO PEAIBHOIO ITpoliecca, 1
MHTEPIIPETUPOBATH PE3YIBTAT PELICHUS CUCTEMBI
I'naesa 3. 97
DJieMeHThI NPUKJIATHON MATEMATUKH
64-67 MaremaTnueckoe 4 Ilpusooums npumepsi. MaTEMaTHIECKUX MOJIEIICH
MOJEINPOBAHUE peabHBIX CUTYALMI; IPUKIAJAHBIX 33]aY;
R NpUOIMKEHHBIX BEJTMYNH; HCIIOJIE30BAHM
68-71 IIpoueHTHBIE pacUEThI 4 C/P b ’
KOMOMHATOPHBIX MPABHJI CYMMBI M IPOU3BEICHUS;
12-74 ADBCOMIOTHAS M OTHOCUTEIbHAS CIIy4alHBIX COOBITHI, BKIIIOYasl JOCTOBEPHBIE U
NOrpCITHOCTH HEBO3MOJKHBIE COOBITHS; OTBITOB C PABHOBEPOSITHHIMU
75.78 OCHOBHbIE IPaBHIIA 4 I/ICXOJIaI\éI/I, MPEJCTABIICHUS CTATUCTUYECKUX JAHHBIX B
KOMGHHATOPHKH BHJIC TAOIIHII, Marpam, rpadukos; HCIONB30BAHH
BEPOSITHOCTHBIX CBOMCTB OKPY’KAOIINX SIBJICHUN.
79-80 YacToTa 1 BEpOSITHOCTD 2
CIIy4aifHOTO COOBITHS Dopmynuposams:
81-84 Knaccuueckoe onpenenenue 4 C/p onpedeienus; A0COTIOTHOI MOTPEIIHOCTH,
BEPOSATHOCTH OTHOCHUTEJIbHOM MOTPEIIHOCTH, TOCTOBEPHOTO COOBITHS,
o5 83 HEBO3MOXKHOT'O COOBITHS; KJIACCUYECKOE ONpeieTieHUE
5- HavanbHbie cBeieHus o 4 BepOATHOCTI,
CTaTHCTHKE npasuia: KOMOMHATOPHOE MPABUIIO CyMMBbI,
89 HOBTOpeHI/IC u 1 KOM6I/IHaTOpHoe IIpaBHJIO IIPOU3BECACHMU.

CHUCTEMaTHU3al A yqe6Hor0
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NeNe

Coaepixanue yueOHOI 0
Martepuaia

KoJa-Bo
9aCOB

Bupn
KOHTPOJIsI

marepuaa

90

KontponbHas padora Ne 4

K/P

XapakTepHCTHKA OCHOBHBIX BUJOB /IeSITeJIbHOCTH
YYeHHKA (Ha ypOBHe Y4eOHBbIX JeiicTBUil)

Onucviéams dTanbl pEIICHUS NPUKIATHON 3a1a4H.
[TosicHATH 1 3anUCHIBATH (HOPMYITY CIOKHBIX
npoueHToB. [IpoBOANTH MPOLIEHTHBIE PAaCUETHI C
HCII0JIb30BAHUEM CIIOKHBIX ITPOLIEHTOB.

Haxooums TOUHOCTH NPUOIMHKEHUS 110 TabuLe
NpUOIMKEHHBIX 3HAUYCHUH BETMYUHBI. VICTIOIB30BaTh
pa3nuyHble POPMBI 3aUCH TPUOTMHKEHHOTO 3HAYCHUS
BesIn4nHbL. OIeHUBATh NPUOTIKEHHOE 3HAYCHNE
BEJIMYMHBI.

1Ipo6o0oumps OTBITHI CO CIyYalHBIMU UCXO/IaMHU.
[NosicuaTh 1 3anHChIBaTH (HOPMYITY HAXOXKICHUS
YaCTOTHI CITy4ailHOro cOOBITHS. ONUCHIBATH
CTaTUCTUYECKYIO OLIEHKY BEPOSTHOCTH CIIy4aliHOTO
coObITUs. HaXoauTh BEpOSITHOCTD CIIy4aifHOT'O COOBITHS
B OIBITaX C PABHOBEPOSITHBIMH HCXOJIaMH.

Onucvleams dTarbl CTATUCTUYECKOTO MCCIICIOBAHMS.
OdopmMisaTe HHPOPMAITUIO B BUE TAOIHII U JUATPAMM.
W3Bnekatb nHGOpPMAIIHIO U3 TAOJHII U THATPAMM.
HaxoauTh 1 IpUBOIUTE PUMEPHI UCTIOTH30BAHUS
CTaTUCTHUYECKUX XaPAKTEPUCTUK COBOKYITHOCTH
JAaHHBIX: CpEe/IHEe 3HAUeHUE, MOJIa, pa3Max, MeJana
BBIOOpKHU

JdaTsl npoBeaeHus

Ilnan

Pakr

TI'naea 4

YucioBble M0OCI€e10BATEIbHOCTH

24

91-93

YucioBkle
IOCJIE10BATEIbHOCTHU

IIpusooums npumepsl: OCIIEA0BATEILHOCTEH;
YHCJIOBBIX MOCJIEI0BATEIbHOCTEH, B YACTHOCTH
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NoNe Conepxanue y4eoHOT0 KoJa-Bo Bun
- MaTepuaJja 4acoB | KOHTPOJIs

94-98 ApugmeTrrueckas mporpeccust 5

99-102 CymMa N nepBhIX YICHOB 4 C/p
apu(METHIECKON IPOTPECCUn

103-106 | I'eomeTpuueckast mporpeccus 4

107-109 | CymMa N nepBbIX YICHOB C/p
TeOMETPUIECKOH MPOTpeccHn

110-112 | Cymma GeCKOHEUYHOM 3
re€OMETPUIECKO IPOTPECCHH,
y KoTopoit | q | <1

113 [ToBTOpCHUE U 1
cHCTeMaTu3anus yaeOHOro
MaTepuaa

114 KonTponbnas padora Ne 5 1 K/P

XapakTepHCTHKA OCHOBHBIX BUJOB /IeSITeJIbHOCTH
YYeHHKA (Ha ypOBHe Y4eOHBbIX JeiicTBUil)

apu(METHIECKON U TEeOMETPUIECKOMN TPOTPECCHiL;
UCIIOJIB30BAHUs I10CIIEN0BATEIBHOCTEN B PEAIbHOU
JKU3HM; 33]1a4, B KOTOPBIX PACCMATPHUBAIOTCS CYMMBI C
OECKOHEUHBIM YHCIIOM CIIaraeMbIX.

Onucwieams . TIOHATHE NOCIIE0BATEIILHOCTH, YJeHa
MOCJIEJOBATEILHOCTH, CITOCOOBI 3aJaHUs
IOCJIEI0OBAaTEIbHOCTH.

Buviuucnames 4nensl nocnea0BaTeIbHOCTH, 3aJaHHOM
bopMyI0ii n-ro ujaeHa Uiu peKyppeHTHO.

Dopmynuposamy.

onpedenenus: apupMeTUIECKON MPOTPECCHH,
reOMeTPUIECKON IPOrpeccui;

€B01icMea YIICHOB T€OMETPUIECKOH 1 apu(METHIECKON
MPOTPECCUil.

3aoaeams apuMeTUYECKYIO U TEOMETPHUECKYIO
IIPOrPECCUN PEKYPPEHTHO.

3anucvieamov 1 nosacuams GOpMyIbI O0IIETO YIIeHA
apu(pMeTHIECKOU U TEOMETPUIECKOMN MTPOrPECCHit.

3anucvieamov 1 0oxkazvieams: GOPMYIIBI CyMMBI N
NEPBBIX WICHOB apU(PMETHUECKON 1 T€OMETPUUECKON
nporpeccuit; GopMyIibl, BEIpaXkarolre cBoiicTBa
YWIEHOB apU(PMETUYECKON U F€OMETPUUECKOMN
IIPOTPECCUN.

Buruucnams cymmy G€CKOHEUHOM reOMeTpHIeCcKon

JdaTsl npoBeaeHus

Ilnan

Pakr
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NoNo Conep:xanue yueGHOro Ko.-Bo Bun XapakTepuCTHKA OCHOBHBIX BH/IOB eI TEJIbHOCTH JaTbl npoBeneHust
MaTepuaJja 4acoB | KOHTPOJIs YYeHHKA (Ha ypOBHe Y4eOHBbIX JeiicTBUil) ILian dakr
nporpeccud, y kotopoii | q | < 1. IlpeacraBusirs
OecKOHEUYHBIE TIEPUOANYECKHE APOOU B BUE
OOBIKHOBEHHBIX IpoOeit
IMoBTOpEHME U CHCTEMATH3ALHS Y4€GHOT0 99
MaTepHuaJja
115-136 YpakHeHHs IS TOBTOPSHUS 22

Kypca 9 kmacca.
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7. Y4eOHO-MeTOANYeCKOe M MATEPHATIBLHO-TEXHNYECKoe o0ecnedeHne 00pa3oBaTeJbHOr0 Mpomecca

Jumepamypa

HODMaTI/IBHBIe JOKYMCHTHGI

1.
2.
3.

denepanbHbIA rocyIapCcTBEHHBIH 00pa30BaTeIbHbIN CTAaHIAPT OCHOBHOTO OOILETO 00pa30BaHuUsI.

[TpumepHBIEe TPOrpaMMBbI OCHOBHOT'O 00111eTO 0Opa3zoBanms. Maremaruka. (Ctangaptel BToporo rnmokojeHus). — M.: IIpocsemenne. 2010.
®opMupoBaHNE YHUBEPCATBHBIX YUE€OHBIX AEUCTBUI B OCHOBHOH mIkoisie. Cucrema 3aaanuii / A. I'. Acmornos, O. A. Kapabanosa. — M.:
IIpocsemenue. 2010.

Y4yeOHO-METOANYECKNI KOMIUIEKT

1.

Pw

Anrebpa: 7 kitacc: yaeOHUK AJIs yyanuxcs oomeo0pa3oBaTesbHbIX yupexaeHuit/ A. I'. Mepaisk, B. b. [lonmonckuit, M. C. Skup.— M.: Benrana-
I'pad, 2015.

Anrebpa: 7 KJ1acc: TMAaKTHYECKUE MaTepHallbl: COOPHUK 3a/1a4 U KOHTPOJIBHBIX paboT / A. I'. Mep3nsik, B. b. [Tononckuit, M. C. fxup.— M.:
Benrana-I'pad, 2015.

Anrebpa: 7 knacc: meronuueckoe nocodue / E. B. Bytko, A. I'. Mep3sisik, B. B. [Tononckwuii, M. C. Slkup.— M.: Benrana-I'pag, 2015

Anrebpa: 8 kmacc: yueOHUK JIJIsl ydanuxcst 00meodpa3oBaTenbHbIX yupexaenuii/ A. I'. Mepainsk, B. b. [Tonouckwuii, M. C. Sxup.— M.: Benrana-
I'pad, 2015.

Anrebpa: 8 kilacc: TuAakTUYeCKHe MaTepualibl: COOPHUK 3a]1a4 U KOHTPOJIbHBIX paboT / A. I'. Mep3nsk, B. b. ITononckuit, M. C. SAxup.— M.:
Benrana-I'pad, 2015.

Anrebpa: 8 kiacc: meronudeckoe nocodue / E. B. bynko, A. I'. Mep3insk, B. B. [Tononckuii, M. C. Slkup.— M.: Benrana-I'pag, 2015

Anrebpa: 9 kiracce: yaeOHUK [T yyanuxcs oomeo0pa3oBaTesibHbIX yupexaeHuit/ A. I'. Mepaisk, B. b. [Tomonckuit, M. C. Skup.— M.: Benrana-
I'pad, 2015.

Anrebpa: 9 Kilacc: TMAaKTHYECKHEe MaTepHallbl: COOPHHK 3a]1a4 U KOHTPOJIBHBIX padoT / A. I'. Mep3mnsik, B. b. [lononckuit, M. C. fAxup.— M.:
Bentana-I'pad, 2015.

Anrebpa: 9 kiacc: meronnueckoe mocobdue / E. B. Bytiko, A. I'. Mep3sisik, B. B. [Tononckwuii, M. C. Slkup.— M.: Berrana-I'pag, 2015

CHD&BO‘IHBIG HOCO6I/I$[, Hay4YHO-TIOMMYJIIpHAaA 1 UCTOPHUYCCKAs JIUTEpATypa

NogkrwdE

Aeaxanoe H.X., Iloonunckuti O.K. Marematuka: pailonnble omumnuasl: 6-11 kmaccel. — M.: [Ipocsemenue, 1990.
Taspunosa T./[. 3annmarenbHas Mmatematuka. 5-11 knacce. — Boarorpan: Yuurens, 2008.

Jlesumac I'.I". Hecrannaptasle 3anaun no matematuke. — M.: MJIEKCA, 2007.

Ilepau C.C., Ilepau b.C. CTpaHulbl pyCCKOM HCTOpUM Ha ypokax MateMaTtuku. — M.: [lenaroruka-IIpecc, 1994.
Tuuyeun JI.@. 3a ctpanunamu yueOHuka anreopsl. — M.: [IpocBemenue, 2010.

Llouia /]oc. Kak pemats 3anauy? — M.: IIpocsemenue, 1975.

IIpouseonos. B.B. 3anaun Ha BeipocT. — M.: MUPOC, 1995.
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8. Dumuknonenus mist aereii. Maremartuka. Tom 11. — M.: ABanta+, 2003.
9. http://www.kvant.info/HayuHo-niomynsipHblii GHU3HKO-MaTeMaTHUSCKHUI JKypPHAJ JUIs IIKOJBHUKOB U CTYIeHTOB «KBaHTY.
10. @apxos A.B. llIkonbHble MaTeMaTHUeckue onuMmnuanel. 5-11 kmace. — M.: BAKO, 2014.

Ocnawenue yuebnozo npovyecca

IleuyaTHble MOCOOU
1. Tabmutet mo anredpe 11t 7 — 9 KI1accos.

NudopmarmonHsie cpeacTaa
1. Konnexuust MerapecypcoB, SIEKTPOHHbBIE Oa3bl TaHHBIX.
2. NnTepuer

DKPaHHO-3BYKOBBIE MOCOOUS
1. BuneoduibMbl 10 KICTOPHH Pa3BUTHSA MAaTEMATHKH, MATEMAaTHYCCKUX UICH M METOJIOB.

TexHuueckue cpecTBa 00y4eHus
1. Komnsrorep

2. IIpoexTop

3. DkpaH (HaBeCcHOM)

4. lnTepakTHBHAsA JOCKA

Y4eOHo-npakTU4eckas 1 yueOHo-1abopaTopHoe 000pyI0BaAHKE

1. Jlocka ¢ KOOpAWHATHOM CETKOM

2. KoMIieKT 4epTéXHBIX HHCTPYMEHTOB (KJIACCHBIX M Pa3aTOYHbIX): JIMHEHKa, TpaHcopTup, yroisHuk (30°, 60°), yronsauk (45°, 45°), nupKyis.
3. HaGops! ay1s1 MmogenupoBanus (LiBeTHas Oymara, KapToH, KajibKa, KJIei, HOKHHUIIBI, TUTACTUITNH).
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