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1. ITosicHUTEIbLHAA 3aMUCKA

Pabouas mporpamma cocraBieHa Ha ocHOBe DenepaabHOro rocy1apcTBEHHOrO 00pa3oBaTeIbHOTO
CTaHJapTa OCHOBHOTO 0O0IIero o0pa3oBaHusi, MPUMEPHON MPOrpaMMBbl OCHOBHOTO 00OIIET0 00pa30BaHUs
no yueOHbIM mpeameram «CTaHAapThl BTOPOTO MoKoJieHWs. Martematuka 5 — 9 kmace» — M.
IIpocBemenne, 2011 1. CocraBurens T. A. BypmucrpoBa; @PenepajbHOrO IepeuHsi Y4eOHUKOB,
JOMYIICHHBIX K MCIOJb30BaHUIO B 0Opa3zoBaTenbHOM mpouecce B OV, 6azucHOro y4eOHOro IUIaHa, C
YYETOM MPEEMCTBEHHOCTH C IPOrpaMMaMH JJIsl HA4aJlbHOTO 00IIero oOpa3oBaHMsL.

[InannpoBaHuE COCTaBIEHO Ha OCHOBE:

1.®enepanbHBIi KOMIIOHEHT TOCYJApCTBEHHOTO CTaHIAapTa OCHOBHOTO — OOIIEro oOpa3oBaHHs IO
MaTeMaTHKe, YTBEPXKJIEHHOTO npuka3oM MuHoOpa3oBanus Poccuu ot 17.12.2010 r. Ne 1897.
2.®enepanbHbli 0a3UCHBINA YI€OHBIH IUIaH JUIE OCHOBHOTO O0IIEro 0Opa3oBaHMsL.

3.IlpumepHas nporpamMma 1o MaTeMaTHKe CpeJHero (IoJaHoro) oouiero oopasobanust (6a30BbI ypOBEHbB)
g o0meoOpa3oBaTeNbHBIX  IIKOJ, ruMHa3ui, JjuneeB.  (Coopuuk  “Ilporpammber  mms
00111€00pa3oBaTeNbHBIX 1IKOJI, TUMHA3UH, juiieeB: Marematuka. 5-11 xi1.””/ Coct. I'M.Ky3nenona, H.T'.
Munaok. — 3-¢ u3n., crepeotur.- M. IIpocsemenne, 2011 1.)

4.DenepanbHblil IepeyeHb Y4eOHUKOB, PEKOMEHAOBaHHbIX MuHHCTEpCTBOM 00pa3zoBaHusi Poccuiickoit
denepany K UCIOJIBF30BAaHUIO B 00pPa30BaTENBHOM IpoIiecce B 00IIe00pa3oBaTENbHBIX YUPEKICHUAX C
y4eToM TpeOOBaHUII K OCHAIICHHI0 O00pa30BaTEIBHOTO TIPOIECCAa B COOTBETCTBUU C COJEpPKAHUEM
HATIOJIHEHUS YIeOHBIX MTPEIMETOB KOMITOHEHTA TOCYIapCTBEHHOTO CTaHIapTa 001ero oopa3oBaHus,

5. Konsirun FO. M. Anre6pa, 7 ki1.: yueOHUK 1151 o01ieoopaszoBatenbHbix opranmn3anuii / FO. M. Konsirus,
M. B. TkauéBa, H. E. ®€noposa, M. U. [llabynnn. — M.: [Ipocsemenue, 2014.

6. Komsrun FO. M. AnreGpa, 8 ki1.: yueOHUK 17151 0011eo0pazoBaTenbHbIX opranu3anmii / F0. M. Kossrus,
M. B. Tkauéna, H. E. ®€noposa, M. U. [llabynnn. — M.: [Ipocsemenue, 2013.

7. Konsrun FO. M. Anrebpa, 9 ki1.: yueOHUK 1151 o01ieoopaszoBarenbHbix opranm3anuii / FO. M. Komnsirus,
M. B. TkauéBa, H. E. ®&nopora, M. U. [llabyraun. — M.: [Ipocsemenue, 2014.

[IporpamMma BkIItOUaeT B ceOsl pa3aesbl:

o «[losicHutenbHas 3amMcka», TJ€ ONUCAaH BKJIaJ MpenMera «AnreOpa» B IOCTIKEHHE Ienel
0011eCTBEHHOTO 00pa30oBaHusA, OOIIKE eI y4eOHOTo MpeaMeTa, 0COOCHHOCTH COJCpKaHUS U
Metoaudeckoro ammapara YMK, oOmias xapakTepucTuka Kypca, €ro MECTO B yueOHOM IUIaHe,
OTJIMYUTETIbHBIE 0COOCHHOCTH MPOTPAMMBI.

e «JInyHOCTHBIE, METANIPEIMETHBIE U MPEAMETHBIE PE3YJIbTAaThl OCBOCHUS», I1e c(hopMyIHpOBaHBI
OCHOBHBIE pE3YyJlbTaThl U3Yy4EHUS IMpeIMeTa Ha HECKOJbKUX YPOBHSX: JIMYHOCTHOM,
METanpeIMETHOM U IPEIMETHOM;

o «Conepxanue y4yeOHOrO Kypcay, IJie IPEICTaBICHO M3ydaeMoe cojiepxaHue, 00beIUHEHHOE B
coJiep:KarenbHbIe OJOKH.

o «Temaruueckoe MiIaHUPOBAHUE», B KOTOPOM JaH MEPEYCHb TEM Kypca M YUCIIO y4eOHBIX 4acoB,
OTBOJMMBIX Ha U3YYEHHUE KAXKIOU TEMBI

OO0mas xapakTepucTHKa Kypca

B kypce anreOpbl MOKHO BBIICIHUTH CIEAYIOIINE OCHOBHBIE COJIEp>KaTENbHbIC JIMHUU: apu(MeTHKa;
anrebpa; (pyHKUMU; BEpOSITHOCTh W CTAaTUCTHKA. Hapsigy ¢ 3TUM B cojep)KaHuEe BKJIIOYEHBI JBa
JOTIOTHUTEIBHBIX METOJOJOTHYECKUX pa3jesia: JOTMKa U MHOXKECTBA; MaTeMaTHKa B HMCTOPUYECKOM
Pa3BUTHUH, YTO CBA3AHO C peaju3aluei 1enei 0OIEenHTEINIEKTyadIbHOTO U OOMIeKYIbTYPHOTO Pa3BUTHUS
yuamuxcs. CoJiepkaHue Kaxa0To U3 3TUX Pa3JIesIoB pa3BOPauMBaeTCs B COJEPKATEIBHO-METOANYECKYIO
JIMHMIO, TPOHU3BIBAIOLIYIO BCE OCHOBHBIE COiepKaTeNnbHble TUHUU. [Ipu 3ToM nepBast nuHus — «Jloruka
U MHOXXECTBa» — CIYXKHUT LEJIU OBJAaJCHHUs yJallUMHUCS HEKOTOPHIMU 3JEMEHTaMH YHUBEPCAIbHOTO
MaTeMaTH4YeCKOTo s3blKa, BTOpas — «MaremMaTuka B HMCTOPHYECKOM pPa3BUTHM» — CHOCOOCTBYET
CO3/IaHUIO OOIIEKYIbTYPHOTO, TYMaHUTAPHOTO (hOHA U3YUEHUs Kypca.

Copnepxxanne JuMHUM «ApupMeTHKa» CIYKUT 0a30il Ans JambHEHMIIero HM3y4eHus YydalluMHCS
MaTeMaTUKH, CHOCOOCTBYET pa3BUTHUIO HX JIOTHUYECKOTO MBIIUICHHUS, (OPMHUPOBAHUIO YMEHHS
MOJIb30BaThCA AJITOPUTMAMHU, a TaKKe MPUOOPETEHUIO MPAKTHUYECKHX HaBBIKOB, HEOOXOJIUMBIX B
MOBCEJHEBHOM >KM3HU. Pa3BUTHE MOHATHSA O yMCIe B OCHOBHOM IIIKOJIE CBSI3aHO C PAIlMOHAIBHBIMU U
UppalroHaIbHBIMU YHCIIaMU, (POpMUPOBAHHEM NEPBUYHBIX MPEACTABICHUHN O IEHCTBUTEIHHOM YHUCIIE.

Conepxxanne JuHUU «Anredpa» crnocoOCcTBYyeT (OPMHUPOBAHUIO Yy YYAIIUXCS MaTeMaTHYECKOTO
ammapara JUis peLIeHHs 3aJa4 M3 pa3lesioB MaTeMaTHKH, CMEXHBIX MPEAMETOB U OKpYyKaromien
peanbHOCTH. SI3bIK anreOpbl MOAYEPKMBACT 3HAUEHHWE MATEMAaTHKU KakK s3bIKAa Ui TOCTPOCHUS
MAaTEMaTHUYECKUX MOJEJEH MPOLECCOB W SBJICHUN pPEAJbHOr0 Mupa. Pa3zBuTue aaropuTMHUECKOTO



MBIILJICHHS, HEOOXOIMMOTO, B YaCTHOCTH, JJIi OCBOCHHUSI Kypca MHGOPMATHUKH, U OBJIAJICHIEC HABBIKAMU
JIETyKTUBHBIX PACCYXACHUH Taloke SBIAIOTCS 3amadaMu  u3ydeHus anreOpsl. IIpeoOpasoBanue
CHUMBOJIBHBIX (OPM BHOCUT CHEIM(PHUUECKHI BKJIAaJ B pa3BUTHE BOOOPAXKEHHS YYaLIUXCS, HUX
COCOOHOCTEH K MaTeMaTHYeCKOMY TBOpYECTBY. B OCHOBHOI mIKOJie MaTepHall TPYNIUPYETCS BOKPYT
palOHaIbHBIX BbIPAKEHUN.

Copnepxanue pazaena «OyHKIUU» HALEJIEHO HAa IMOJIYYE€HHE IIKOJbHUKAMU KOHKPETHBIX 3HaHWUH O
GYHKIMHM Kak BaKHEHMIIEH MaTeMaTHYeCKOH MOJENH JJsi OMHUCAHMS M WCCIEAOBAHUS Pa3HOOOpPa3HBIX
npoueccoB. M3ydeHue 3Toro martepuana criocoOCTBYET Pa3BUTHIO y YYalllUXCs YMEHUS HCIOJIb30BaTh
pa3nuyHbIe S3BIKM MAaTEeMaTUKH (CIIOBECHBIM, CHUMBOJHMYECKHH, Trpadudeckuii), BHOCHUT BKJIAJ B
(dbopMupoBaHHEe NPEACTABICHUN O POJIM MATEMATHKH B Pa3BUTHHU IIUBIJIM3AINH U KYJIbTYPHI.

Paznen «BeposTHOCT M CTaTUCTHKAa» — OO0S3aTEJIbHBIA KOMIIOHEHT UIKOJIBHOTO 00pa3oBaHu,
YCWJIMBAIOLIUN €ro MPUKIAAHOE U IPAKTUUECKOE 3HAUE€HUE. DTOT MaTepuasl HeoOXO0aUM, MIPEXIE BCETO,
st GOpMHUpOBaHUS y YyYamIuxcsi (YHKIMOHAIBHOW T'PAaMOTHOCTH — YMEHHSI BOCIPHUHHMATh U
KPUTHYECKH aHAIM3UpPOBaTh HH(OpMalNIO, NPEACTABICHHYIO B pa3lWyHbIX (OpMax, IOHHUMATh
BEPOSITHOCTHBINA XapaKTep MHOTHX pealbHBIX 3aBUCUMOCTEH, MPOU3BOAUTH MPOCTEUILINE BEPOSITHOCTHBIE
pacuérel. M3ydyeHne OCHOB KOMOWHATOPUKM TIO3BOJUT YYalleMyCsl OCYILECTBISATh PacCMOTpPEHUE
citydaeB, epe0op U MOJACYET Yucia BApUAHTOB, B TOM YKCJIE B MPOCTEHIINX MPUKIAIHBIX 3a1adax. [1pu
W3Y4YEHUU CTaTHCTUKH M BEPOSITHOCTH OOOTallalOTCs MPEICTABICHUS O COBPEMEHHON KapTHHE MHpa U
METO/Iax €ro HuccienoBaHusi, (GopMHUpYyeTCsl MOHMMAaHHE POJIM CTAaTUCTHUKU KaK MCTOYHHKA COLMAJIBHO
3HaYUMOM HH(OpPMALINK U 3aKJIa/IbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO MBIIIICHUSI.

IIpuopurerHbie popmMbl U MeTOABI PAOOTHI.

Otbop Marepuana oOydeHHUS OCYIIECTBJISETCSI Ha OCHOBE CJENYIOIIUX JTUAAKTHYECKHX
MPUHIIUIIOB: CUCTEMATHU3allud 3HAHUM, IMOJIyYEHHBIX YYallUMHUCS B HAyaJIbHOM MIKOJIE; COOTBETCTBHE
00s13aTeTbHOMY MUHUMYMY COJIepKaHUsI 00pa30BaHUsI B OCHOBHOM IIIKOJIC;, YCHJICHHE OOIIEKYIbTYPHOM
HaIpaBJIEHHOCTH MaTepuaia; y4eT MCHUXOJIOro-Tearornueckux 0COOEHHOCTEH, aKTyalbHbIX IJI 3TOrO
BO3pACTa; CO3/IaHUE YCIOBHI 111 HOHUMAHUS U OCO3HAHUS BOCIIPUHUMAEMOI0 MaTepurara.

[Ipu opranmzamuu ydeOHOTO TMpolecca OyIdeT oOecreueHa IOCIe0BaTeIbHOCTh HM3yUEHUS
yueOHOr0 MaTepuaja: HOBbIE 3HAHMS OINUPAIOTCS Ha HEJIaBHO MNPOWIEHHBIA Marepual; 00ecredeHo
MO3TAIMHOE PACKPBITHE TEM C MOCIEIYIONIEH UX peaTnu3aluei.

OCHOBHBIE THUITBI YU€OHBIX 3aHATHH:

® YpOK M3Y4EHHS HOBOTO yueOHOTO MaTepuaa;

®  YPOK 3aKpEIUICHUs U IPUMEHEHHS 3HaHUN;

¢ ypok 000011ar0IIero NOBTOPEHUS U CUCTEMATHU3alIMY 3HAHUM;

® YPOK KOHTPOJISI 3HAHUW U YMEHHIA.

OCHOBHBIM THIIOM YypOKa SBJISIETCS KOMOMHHPOBAHHBIA., a TaKXKe WHAMBHUAyaJbHBIC, T'PYIIOBLIC,
WHIUBUAYaIbHO-TPYIIOBLIE, (PPOHTATIBHBIE.

Ha ypoxkax ucnosb3ytorcst Takue GopMbl 3aHATHI Kak:

® [PAKTUYECKUE 3AHITUS;

® TpPEHHUHT;

® KOHCYJbTalUs;

IlIpuopuTeTrHbIe BUABI U (POPMBI KOHTPOJIS.

@opmbl Kommpona:  TeKymuii u uTOoroBeld. IlpoBoautcs B (opme KOHTPOIBHBIX padoT,
paccunTaHHbix Ha 40 MHUHYT, TECTOB M CaMOCTOSITeNbHBIX pabor Ha 15 — 20 MuHYT C
middepeHInPOBaHHBIM OLIEHUBAHUEM .

Texymuil KOHTPOJb TNPOBOJUTCS C LEIBI0 IPOBEPKM YCBOCHMSI H3Y4aeMOTO M IIPOBEPSIEMOIO
IIPOrPaMMHOTO MaTepHalla; COACPKAHHWE OINPEACISAIOTCS YYUTEIEM C YYETOM CTENEHU CIIOKHOCTH
M3y4yaeMoro MaTepuaina, a Takke ocoOeHHocTel o0yJaronuxcs kinacca. IToroBble KOHTPOJIbHBIE pabOThI
IIPOBOJSATCS:

e [0Cie U3yueHHs Hanbosiee 3HaUMMbIX TEM IPOTrPaMMBl,

® B KOHIIE y4eOHOI YETBEPTH.

JlanHas pabouast mporpamma CoAEepXUT (OpMBbI, CHOCOOBI M CPEACTBA TNPOBEPKHM M  OICHKH
pe3yabTaTOB 00yUEHHsI, KaK:

® KOHTpOJbHAs paboTa;

MIPOBEPOYHBIE U 00YYaIOIINE CAaMOCTOATEIbHbBIE Pa0OTHI;
TecToBas paboTa;

rpaduyeckue, CIOBapHbIE MATEMATUIECKIE TUKTAHTHI,
3JIEMEHTHI UCCIIEI0BATEIBCKON pabOTHI.



CucremMa onleHMBAHHUS.

IIpenycMmarpuBaeT ypOBHEBBIM IOAXOJ K COJEPKAHUIO OLICHKM M MHCTPYMEHTApUIO MU OLICHKU
JOCTH)KCHHS TUIAHUPYEMBIX PE3yJIbTAaTOB (CTPYKTypa TEMAaTHYECKOTO 3auyeTa: KPUTEPUH OLICHUBAHUS,
o0si3aTeNbHas YacTh — YYCHUK HAYYHUTCS, TOTIOJIHUTEIbHAS YacTh — YIYEHUK MOXET HayduThesi). OLeHka
AOCTHIKCHUSA MCTAINIPCAMCTHLIX PC3YyJIbTATOB 06yquI/151 GYZ[YT MNpOBOAUTHECSA B XOAC BLIIIOJIHCHUA
yYaIlUMHUCST TPOEKTHO — HCCIENIOBATEIbCKON JAEATENIbHOCTU: TEKYIIErO BBIMOJIHEHUS Y4eOHBIX
UCCIIEIOBAaHUI U yUEOHBIX IPOEKTOB; 3aIUTA UHANBUIYAJIBHOTO IPOEKTA.

B cootBercTBUM ¢ TpeGoBanusiME DenepanibHOTO TOCYAaPCTBEHHOTO 00pa30BaTebHOTO CTaHAAPTa
OCHOBHOTO 00111eT0 00pa3oBaHus MpeaMeT «Anredpay uzydaercs ¢ 7-ro mo 9-il kimacc B BH€ yu4eOHOTO
Kypca — «Anredpa». Obmiee KOJTUYECTBO YPOKOB B Henmenmo ¢ 7 mo 9 kmacc cocraBmser 9 gacoB (7-9
KJIacc — 1o 3 yaca B HEJIeII0. )

Pacnpenenenue yaeOHOTO BpeMEHN MEXY STUMH MIPEIMETaMH IPEACTABICHO B TaOJIHIIE.

Kaacesr | Ilpeamertsl MaTemaTH4eckoro | KosimuecTBo 4yacoB Ha CTyneHH OCHOBHOIO
HUKJIA odpa3zoBaHusi
7-9 Anrebpa 306 (102*3 roma)

YpoBenb 00ydeHHs1 — 0a30BBIH.



2. JIu4HOCTHBIE, MeTanpeAMeTHbIE H PeIMeTHbIE Pe3yJIbTAThl 0CBOEHUS

N3ydenne anreOpbl B 7-9 Kiaccax HampaBJICHO HA JOCTHIKEHUE OOYYArOIIMMHCS JIMYHOCTHBIX,
MCTAIIPCAMCETHBIX (peI‘y.]ISITI/IBHBIX, II03HAaBaTCJIbHbBIX U KOMMyHI/IKaTI/IBHbIX) U NPCIMETHBIX PC3YJIbTATOB.

JIMYHOCTHBIE pe3yJbTaThbl:

1) cdopMHpPOBAaHHOCTH OTBETCTBEHHOTO OTHOIIECHUS K YYCHHIO, TOTOBHOCTh H CIOCOOHOCTH
oOyJaromuxcss K CaMOPa3BUTHIO MCAMOOOPAa30BAaHUIO HAa OCHOBE MOTHBAIIMM K OOYYEHHUIO U TIO3HAHUIO,
BBIOOpY JanbHEHIIero oOpa3oBaHus Ha 0a3e OPUEHTHUPOBKH B MHpe mpodeccuil U npodheccHoHaTbHBIX
MPEANOYTEHNH, OCO3HAHHOMY MOCTPOEHUIO MHAMBUYyadbHOM 00pa30BaTENbHON TPAEKTOPUU C YUETOM
YCTOMYMBBIX TIO3HABATEIILHBIX HHTEPECOB;

2) chOpPMHUPOBAHHOCTH IIEIOCTHOTO MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH U OOIIECTBEHHON NMPAKTHKH;

3) chopMHpPOBAaHHOCTP KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHMH U COTPYJHHYECTBE CO
CBEpPCTHHKAMHM, CTapIIMMU W MIAIIIMMH, B 00pa3oBaTeNbHON, OOLIECTBEHHO IIOJIE3HOM, YyueOHO-
HCCIIEI0BATENIbCKON, TBOPUECKON U IPYIUX BUJAX JAESATENbHOCTH;

4) yMeHue SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOW MBICIM B YCTHOW W THCBMEHHOW pEYH, MOHUMATh
CMBICJI TIOCTABJICHHOW 3aa4H, BEICTPAUBATh apTyMEHTAIINIO, PUBOAUTEH TIPUMEPHI U

KOHTPITPUMEPHI;

5) mpezacraBieHuE O MaTeMaTHMYECKON Hayke Kak cdepe 4eloBe4eCKOW NeATelNbHOCTH, 00 3Tamax eé
pa3BUTHS, O €€ 3HAUMMOCTH JUTSI Pa3BUTHSI IUBUIIA3AIINH;

6) KpUTHYHOCTH MBIIIUICHUS, YMEHHE PACcIO3HABATh JIOTHYECKH HEKOPPEKTHBIE BBHICKA3bIBAHUS, OTIHYATh
TUNoTe3y OT (haKTa;

7) KpeaTHMBHOCTH MBIIJICHUsS, HHUIMATHBA, HaXOAYUBOCTh, aKTUBHOCTh MPU PEIICHUH alTeOpanvecKux
3ajauy;

8) yMeHHME KOHTPOJIUPOBATH MPOIIECC U Pe3yIbTaT yueOHON MaTEMaTHUYECKON ACATEIHHOCTH,

9) cnocoOHOCTHP K SMOIMOHAILHOMY BOCIHPHATHIO MaTEMaTHYECKHX OOBEKTOB, 3ajay, pPEIICHHMH,
paccyxJIeHU.

MetanpeaMeTHbIe pe3yJbTaThl:

1) yMeHHe CaMOCTOSITENPHO IUIAHUPOBATH AaJbTEPHATUBHBIC IYTH JOCTIIKCHHS IIeNiel, OCO3HAHHO
BBIOMpaTh Hanboee A3PPHEeKTUBHBIC CIIOCOOBI PEIICHHs YICOHBIX M MO3HABATEIbHBIX 33/1a4;

2) yMEHHE OCYIIECTBIIATH KOHTPOJb MO PE3yIbTaTy U MO CHOCOOY JACHCTBHS Ha YPOBHE MPOHU3BOJIBHOTO
BHUMAaHHS U BHOCUTh HEOOXOIUMbIC KOPPEKTUBHI;

3) yMeHHEe a/IeKBaTHO OIICHMBATh MPABHIBHOCTh WJIM ONIMOOYHOCTH BBITIOJHEHUS Y4eOHOU 3amauu, e
O0OBEKTHBHYIO TPYJAHOCTh M COOCTBEHHBIC BO3MOXHOCTH €€ PEIICHUS;

4) 0CO3HAHHOE BJIAJICHUE JIOTHUCCKUMH JICHCTBUSIMU ONPEICTICHHS TIOHSATHIH, 0000ICHHS, YCTAHOBIICHHS
AHAJIOTHH, KJIACCU(HUKAIIMA Ha OCHOBE CaMOCTOSTEIBHOTO BBIOOpAa OCHOBAaHUH W KPUTEPHEB,
YCTaHOBJICHHSI POJIO-BUIOBBIX CBSI3CIA;

5) yMeHHME YyCTaHAaBJIMBATh NPUYUHHO-CIICJICTBCHHBIC CBSI3U; CTPOMTH JIOTMYECKOE pACCYXKICHHE,
YMO3aKIItoYeHUe (MHAYKTUBHOE, ICAYKTHBHOE H 110 aHAJIOTHUHN) U BBIBOJIBI;

6) yMeHue co3/aBaTh, MPUMEHATh U MPE0OPA30BBIBATH 3HAKOBOCHMBOJIMYECKUE CPEICTBA, MOJEIU U
CXEMBI JUISl pelieHus y9eOHBIX U MO3HaBaTEeNbHBIX 3a/a4;

7) yMeHHE OpraHU30BBIBaTh Y4eOHOE COTPYAHUYECTBO U COBMECTHYIO NESITENBHOCTh C YUHUTEIEM U
CBEPCTHUKAMH: OMPENENATh IeNH, pacrpeaencHie GyHKIUNH U poJjieil y4acTHUKOB, B3aUMOJCHCTBUE U
obmrue crocoObl paboThl; yMeHHE paboTaTh B TpyIIe: HaXOAWTh O0Ilee pelleHHe MW paspeliarhb
KOH(IUKTHI HA OCHOBE COTJIACOBAHMUS MO3UINI U yuéTa MHTEPECOB; CIYIIATh NapTHEPA; POPMYTUPOBATS,
apryMEeHTHUPOBATh U OTCTaUBaTh CBOE MHEHHUE;

8) copMUPOBAHHOCTh Y4EOHOU U OOIIETOJIH30BATETHCKON KOMIIETEHTHOCTH B O0JIACTH HMCIIOJIH30BAaHUS
nH(OPMAMOHHO-KOMMYHUKAIIMOHHBIX TexHooruil (MKT-koMIeTeHTHOCTH);

9) mepBoHaYaNbHbIE MIPEACTABICHHS 00 HIEAX U O METOJAaX MAaTeMaTUKHU KaK 00 YHUBEPCAIBLHOM S3BIKE
HAyKH M TEXHHUKH, O CPEJCTBE MOJICIIUPOBAHUS SIBICHUI U MPOIIECCOB;

10) yMeHue BHIETHP MATEeMATUYECKYIO 3aqadyy B KOHTEKCTE MPOOJIEMHOW CHTyallud B JPYTHX
TUCIUIUTNHAX, B OKPYKAIOIIEH KU3HU;



11) ymeHue HaXOOUTh B pa3IMYHBIX HCTOYHMKAX HWHQPOpPMAIMIO, HEOOXOAUMYIO Ui pPEUICHHUs
MaTeMaTH4YeCKUX NpoOJIeM, M MPEICTaBIATh €€ B MOHATHOH (opMme; MPHUHUMATh PEUICHHWE B YCIOBHUSAX
HETOJHOM U N30BITOYHOM, TOUHON M BEPOATHOCTHON HH(pOpMaImu;

12) yMeHue nmoHMMarTh M HCIIOJIb30BATh MAaTEMAaTHUYECKHUE CPENCTBA HAIVIHOCTU (PUCYHKH, YEPTEKH,
CXEMBI U JIp.) AJIsl WILTIOCTPALMU, UHTEPIIPETALINHY, ApI'yMEHTALUH;

13) ymeHue BBIABUTATH THIIOTE3bl MPHU PEIICHUH YYEOHBIX 337a4 U TMOHHUMATh HEOOXOAMMOCTH HX
IIPOBEPKH;

14) yMeHue NpUMEHSATh WHIAYKTUBHbIE U JIEAYKTUBHBIE CHOCOOBI pacCyXJEHUl, BUIETb pPA3JINYHbIC
CTpaTeruy pelieHus 3aaay;

15) noHMMaHue CyHUIHOCTHU AJITOPUTMHUYECKUX IMPEANUCAHUN U yMEHUE JIeHCTBOBAaTh B COOTBETCTBUH C
IIPEI0KEHHBIM aITOPUTMOM;

16) ymeHue camMOCTOSITENIbHO CTaBUTh LIEJIH, BBIOMPATh U CO3/1aBaTh aJTOPUTMBI JUISl PELICHUs Y4eOHBIX
MaTeMaTHYECKUX MpooIIeM;

17) yMeHue IUIaHMPOBAaTh U OCYLIECTBIATH JEATEIbHOCTb, HANpPABICHHYIO Ha pelIeHHe 3a/ay
HCCIIEI0BATENILCKOIO XapaKkTepa.

HpeI[MeTHble pe3yabTarbl:

1) ymenue paboTarb C MaTeMaTHYECKHUM TEKCTOM (CTPYKTypUpOBaHHE, H3BJICUEHUE HEOOXOAMMOM
nH(popMalKK), TOYHO U TPAMOTHO BBIPAKaTh CBOM MBICIM B YCTHOW WM NMUCHbMEHHOW peyu, MpUMEHSS
MaTeMaTHYECKyl0 TEPMHUHOJIOTHIO U CHMBOJIMKY, HCIIOJIb30BaTh pAa3JIMYHbIE S3bIKM MAaTeMaTHUKU
(crmoBecHBIN, CUMBOJIMYECKUH, rpaduueckuii), 000CHOBBIBATh CYXJACHMS, MPOBOJIUTH KIACCH(PUKAIIUIO,
JI0Ka3bIBaTh MATEMAaTUUYECKHUE YTBEPKICHMUS,

2) BiaseHue 6a30BbIM MOHATHITHBIM allllapaToM: UMETh MPEACTABICHUE O YUCIIE, BIAJICHHUE CUMBOJIBHBIM
S3BIKOM  aireOpbl, 3HAaHUE DJIEMEHTApHBIX (DYHKIMOHAJIBHBIX 3aBHCUMOCTEH, (opmupoBaHue
IPEJCTABICHUNA O CTATUCTHYECKMX 3aKOHOMEPHOCTSX B PEAJHOM MHUpPE M O PA3JIUYHBIX CIIOCOOaX UX
n3y4eHust, 00 0COOEHHOCTAX BBIBOJOB U MPOrHO30B, HOCAIIMX BEPOSITHOCTHBIN XapakTep;

3) yMeHHe BBIIOJHATh areOpanyeckue npeoopazoBaHusl pallMOHAIBHBIX BBIPAXKEHUH, IPUMEHATh UX JUIS
peleHus yueOHbIX MaTeMaTHUECKUX 3aa4 M 3a/1a4, BO3HUKAIOIIUX B CMEKHBIX YU€OHBIX IIPEeAMETaX;

4) yMeHME TMOJb30BATHCS MAaTEMATUYECKUMHU (OpPMyJaMH U CaMOCTOSITEIBHO COCTaBJIATH (OPMYIIBI
3aBHCHUMOCTEH MeX/1y BEIMYMHAMU Ha OCHOBE 0OOOIIEHHS YAaCTHBIX CIIy4aeB U HKCIIEPUMEHTA;

5) yMeHue peuiath JUHEHHbIE U KBaJpaTHbIE YpaBHEHHs M HEPaBEHCTBA, a TaKXKe NMPUBOJUMbIE K HUM
YPaBHEHMsI, HEPABEHCTBA, CHUCTEMbl; IPUMEHATh Trpaduyeckue TMpeICTaBICHUs s pPEUIeHUus U
HCCIIEIOBAaHUS YPAaBHEHHM, HEPABEHCTB, CUCTEM; IPUMEHSTh [T0JyYEHHbIE YMEHUS AJIs pelIeHus 3a1a4 U3
MaTeMAaTUKHU, CMEXHBIX IPEAMETOB, IPAKTUKH;

6) oBylazieHue cUCcTeMON (PyHKIIMOHAIBHBIX MOHATUH, (PYHKIIMOHAIBHBIM SI3bIKOM U CUMBOJIMKOM, YMEHHE
CTpouTh rpaduku (PyHKUMHA, ONMCHIBATH MX CBOWCTBA, MCIOJIB30BaTh (YHKIMOHAIBHO-TpapHuecKue
IIpeJCTaBICHUS IS ONMCAHMSI U aHAIM3a MaTeMAaTUYECKUX 3aJjay U pealIbHbIX 3aBUCHMOCTEH;

7) OBnazieHMEe OCHOBHBIMHU CIIOCOOAMHU IPEJICTABJICHUS M aHalW3a CTATUCTUYECKUX JAHHBIX; YMEHHE
pelaTh 3a/1a4y Ha HaX0)KJIeHHE YacTOThl U BEPOSITHOCTH CIIy4ailHbIX COOBITUH;

8) yMeHHe NPUMEHATh W3YyYEHHbIE MOHATH, PEe3YIbTaThl U METOJIbl IPU PELICHUU 33734 U3 pa3IMyHbIX
pas3zenoB Kypca, B TOM YHCJE 3a7ay, HE CBOJIIUXCS K HEMOCPEICTBEHHOMY IMPUMEHEHUIO U3BECTHBIX
aJITOPUTMOB.



3. Conep:xxanne y4e0HOro Kypca

APUOMETUKA
PanmonanbHble 4Yucaa. PacmiMpeHne MHOKECTBA HATYpPaJIbHBIX YHMCEN JO MHOXKECTBA LIEJbIX.
MHoecTBa MENbIX YHCEN 0 MHOXECTBA PAllMOHAIBHBIX. PallnoHaAIbHOE YHCIIO KaK OTHONIEHHE m/n ,
r7Ie M — LEeJ0€e YUCilo, N — HaTypanbHOoe. CTeneHb C LEIbIM OKa3aTENIEM.
HelicrBuTenbHble Yncjaa. KBagparHslii kopeHb 3 uncia. KopeHb Tperbell cTeneHu. 3anuch KOpHEH
MTOMOIIIBIO CTENEHU C APOOHBIM MOKA3ATEIIEM.
[lonartue 006 wuppanmoHaNbHOM uucie. MppanuoHaNbHOCTh YWCIA M HECOU3ZMEPUMOCTh CTOPOHBI U
TUaroHaliv KBaapara. JlecsiTuaHble MPUOIMKEHUS UPPALIMOHATIBHBIX YUCET.
MHOXEeCTBO JEUCTBUTEIBHBIX YHCEN; MPEJICTABICHUE JACHUCTBUTEIBHBIX YHCET OCCKOHECYHBIMU
JNECATUYHBIMU JApoOsiMu. CpaBHEHUE NEHCTBUTEITHLHBIX YUCEL.
Koopaunathas npsimasi. M3o0pakeHne urcen ToUKaMu KOOPAWHATHOU MpsiMON. UHCIIOBbIE TPOMEKYTKH.
HN3mepenus, npudiam:xkeHusi, oneHKH. Pa3mepbl OOBEKTOB OKpyXKarwimiero Mupa (0T 3JIeMEHTapHBIX
yacTuIl 10 BcelieHHOM), MIUTENhHOCTh MPOIECCOB B OKPYXKAIOIeM MHpe. Bbinenenne MHOXUTENS —
CTENEHW JecATH B 3amucu uyucia. [IpubnmkEHHOE 3HAYEHHE BEIWYMHBI, TOYHOCTH NPHUOIMKEHUSI.
[Ipuknaka v OLleHKa pe3yabTaTOB BBIYNCICHUN.

AJITEBPA
Auiredpanyeckue BbIpaxkeHHsi. BykBeHHbIE BbhIpaxkeHUs (BBIPAKEHHS C TEepeMeHHbIMH). YwuciioBoe
3Ha4YeHHEe OYKBEHHOTO BbIpakeHHs. JlomycTumbie 3HadeHHs MepeMeHHbIX. [loacTaHOBKAa BBIpaXKeHUH
BMeCTO TiepeMeHHbIX. [IpeoOpazoBanne OyKBEHHBIX BBIPAKEHHM HAa OCHOBE CBOMCTB apu(PMETHUECKHX
neiictBuil. PapeHcTBO OyKBEHHBIX BbIpaxkeHUI. ToXIecTBO.
CreneHp ¢ HaTypalbHBIM TIOKa3aTeneM H €€ cBoucTtBa. OgHOWIeHbI W MHOTO4IEHBl. CTeneHb
MHoTOousIeHa. Clio)keHHe, BEBIYUTAHUE, YMHOXKXEHNE MHOTOUJIEHOB. DOPMYITBI COKPAIIEHHOTO YMHOKECHHUS:
KBaJpaT CYMMBI W KBaapaT pasHocTu. Dopmyna pasHocTH KBaapaToB. IIpeoOpa3zoBanme 11€510TO
BBIDQXKEHUSI B MHOTOWIEH. Pa3nokeHHMe MHOTOWIEHOB HAa MHOXHUTEIW. MHOIO4YJIeHbl C OJIHOH
nepemeHHOM. Kopenp MHorowieHa. KBaapaTHblii TpEXUIICH; pa3iioKeHUE KBAAPATHOTO TPEXUIEHA Ha
MHOUTEIH.
AnreOpandeckass 1poOb. OCHOBHOE CBOMCTBO anreOpawmdeckoil apoou. CrokeHue, BBIYATAHUEC,
YMHOXEHUE, JIeJieHne anreopandeckux napodeii. CTemneHs C 1MesbIM ToKazaTesieM U €€ CBOMCTBRA.
PanmonanbHbIe BeIpakeHUs U UX IpeoOpazoBanusl. JJokazaTenbCTBO TOKIECTB.
KBanparubie kopHu. CBoiicTBa apupMETHUYECKUX KBAJPATHBIX KOPHEW M UX IMPUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BIPAXXEHUI U BEIYUCICHUSIM.
YpaBHenusi. YpaBHeHue ¢ ojgHod nepeMeHHoil. Kopenb ypaBHeHus. CBOMCTBa YHCIOBBIX PAaBEHCTB.
PaBHOCHIIBHOCTH ypaBHEHUI.
Jluneiinoe ypaBHeHue. KBagpatHoe ypaBHeHue: ¢opmysia KOpHEW KBaJpaTHOTO ypaBHEHHs. Teopema
Buera. Penienue ypaBHeHUM, CBOIAIIMXCS K JIMHEHHBIM U KBaApaTHBIM. [Ipumepsl penieHus ypaBHEHUM
TpeThell u 4eTBEPTOi creneHeil. Pemenre npoOHO-paliioHaIbHBIX YPAaBHEHUH.
VYpaBHeHue ¢ ByMs nepeMeHHbIMU. JIMHEIHOe ypaBHEHUE C ABYMs IEPEMEHHBIMU, IPUMEPHI PEILICHUS
YpaBHEHUH B LIEJIbIX YHCIIAX.
Cucrema ypaBHEHUH C JBYMs NEpEeMEHHbIMH. PaBHOCHMIBHOCTH cucteM. CHUCTeMBbl ABYX JIMHEWHBIX
YpaBHEHUH C JBYMs MEPEMEHHBIMU; PEIICHUE MMOJACTAHOBKOM U cioxeHueM. [Ipumepsl pemenus cucrteM
HEJIMHENHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMH.
Pemenne TeKCTOBBIX 3a1au aNreOpanvdeckium crocoooMm.
JlekapToBBl KOOpPAWHATHI Ha IJIOCKOCTH. ['paduueckas wuHTeprnpeTanuss ypaBHEHHs C JABYMS
MepeMeHHbIMU. ['paduK TMHEHHOTO ypaBHEHUS C ABYMS MEPEMEHHBIMH; YTTIOBOM KOA(PDUIIUEHT MPSIMOii;
yCIOBUE TApaUIeTbHOCTH TMPSAMBIX. ['paduku MpocTeHIIMX HENMHEWHBIX ypaBHEHUU: mapaboina,
runepOoia, OKpyKHocThb. [ padudeckas HHTepIpeTaIus CUCTEM YPAaBHEHUH C ABYMS IEPEMEHHBIMH.
Hepagencra. UucnoBeie HEpaBEHCTBA U UX CBOWCTBA.
HepaBeHnctBo ¢ oaHOM mepemMeHHOW. PaBHOCUMIIBHOCTH HEpaBEHCTB. JIMHEHHbIE HEPABEHCTBA C OJHOMU
nepemeHHoi. KBaspaTHbie HepaBeHCTBA. CUCTEMbI HEPABEHCTB C OJIHOM MEPEMEHHOM.



®YHKIIUN
OcHoOBHBbIe MOHATHSA. 3aBUCUMOCTU MeXAy BenuunHamu. [lonarue Qynkumuu. O61acTh onpenesneHus u
MHOECTBO 3HaueHHi QyHkimu. CrnocoOsl 3amanust ¢ynkuuu. ['papux ¢ynkuuu. ColicTBa (yHKUIHUH,
ux oTobpakenue Ha rpaduke. [Ipumepsl rpadukoB 3aBUCUMOCTEH, OTPAXKAIOIINX PeaIbHBIEC MTPOIIECCHI.
YucaoBble ¢yHkuun. DyHKIWU, ONUCHIBAIONIME MPSIMYI0 M OOpaTHYI0 NPONOPIHOHAIBHBIE
3aBHCUMOCTH, MX Tpaduku U cBoiictBa. JluneitHas QyHkuus, e€ rpaguk u cpoiictBa. KBagpatuunas
¢bynkuus, e€ rpadpuk u cBorictBa. CremeHHble (QYHKIMM C HATYpaIbHBIMHM TOKa3aTelnsiMud 2 U 3, uX
rpaduku u cBoiictBa. I'paduku pynkumit ¥ = v, y=3Yx, y=|x|
YucaoBble  mociaeAoBaTeJbHOCTH.  [loHATME  4YMCIOBOM  IOCJIENOBATEIBHOCTH. 3ananue
MOCJICIOBATEIILHOCTHA PEKYPPEHTHOH (PopMyIIoi U GopMyIIoi n-To dieHa.
Apudpmernueckass W TeoMeTpuueckas mnporpeccur. DopMmynsl Nn-ro wWieHa apu(pMeTHUecKor u
T€OMETPUYECKON MPOTPECCHIA, CYMMBI MEPBBIX N-X WICHOB. M300pakeHHe WICHOB apu(pMETHICCKON H
F€OMETPUYECKON TPOrpecCruil TOYKaMU KOOPAMHATHOW IUIOCKOCTH. JIMHEHMHBIM M SKCIOHEHUMAIbHbBIN
poct. CI0KHbIE TPOLEHTHI.
BEPOATHOCTDB U CTATUCTUKA
OnucareabHasi craTucTuka. llpencraBieHue JaHHBIX B BUAE TaOmul, [auarpamm, TIpaduKoB.
CnyvaitHass ~ u3MeH4YMBOCTh.  CTaTUCTHYECKHME  XapaKTEepUCTUKM  Habopa  JaHHBIX:  CpelHee
apudmernyeckoe, MeauaHa, HaumOOJbIIEe W HaMMEHbllee 3HadeHMs, pa3zmax. I[IpencraBieHue o
BBIOOPOYHOM HCCIIEJOBAaHUH.
Cay4aiinble coObITHS M BePOATHOCTB. [loHATHE O ciydailHOM OmbITE U CydailHOM coObITHH. YacToTa
cinydqailHoro  coObiTua. CTaTUCTHYECKMHM TMOAXOJM K  TOHSATHIO  BEpOATHOCTU. BeposdtHocTH
MIPOTUBOTIONIOKHBIX COOBITHH. He3zaBucumbie cOOBITHSA. YMHOXKEHHE BeposiTHOCTEH. JlocToBepHBIE U
HEBO3MOKHBIE COOBITHSI. PABHOBO3MOXKHOCTE cOObITHH. Kiaccuieckoe onpesieieHne BEpOITHOCTH.
KomOunaTopuka. Pemenne koMOMHATOPHBIX 3a7a4 mepedopom BapuaHToB. KoMOMHAaTOpHOE TIPaBHIIO
ymHOkeHus. [lepectaHoBKY U pakTOpHAIL.
JIOTUKA U MHOXKXECTBA
TeopeTHKO-MHOKECTBEHHbIE MOHATHA. MHOXECTBO, JJIEMEHT MHOXKECTBA. 3aJaHHE MHOXKECTB
MIEPEYUCIICHUEM D3JIEMEHTOB, XapaKTePUCTHUECKUM CBOMCTBOM. CTaHIapTHbIE 0003HAYEHMSI YHCIOBBIX
MHOXecTB. [lyctoe MHOXkecTBO W ero oGo3HauyeHue. [lommuHOkecTBO. OObENMHEHHE U TEpeceUCHUE
MHOYECTB, Pa3HOCTb MHOKECTB.
NnmrocTpaiust OTHOMIEHU MEX Y MHOKECTBAMHU C TIOMOIIIBIO MarpaMm Jujiepa — BeHHa.
DJieMeHThI Joruku. [loHaTHE O PAaBHOCUIIBHOCTH, CIIEOBAHUH, YIIOTPEOICHHUE JIOTUUECKUX CBSA30K €CIIU
.., TO ..., B TOM U TOJIbKO B TOM CJIy4ae, JIOTUYECKUE CBIA3KH U, UIIH.
MATEMATHUKA B UCTOPUYECKOM PA3ZBUTUUN
Uctopus GpopmMupoBaHus MOHIATUS YMCIa: HATypalbHbIE YMCIa, IPOOU, HEIOCTATOYHOCTh PAllMOHAIBHBIX
yuceNn JJI1 Te€OMETPUYECKUX U3MEpPEHUN, HppalMoHalbHble yKciia. CTapUHHBIE CUCTEMbI 3allCH YHCEIL.
Hpobou B BaBumone, Erunte, Pume. OTkpbiTHE necATHYHBIX ApoOeit. CTapuHHBIE CHCTEMBI Mep.
Hecstuunpie apobu u MeTpuueckas cuctema Mmep. [losBieHue oTpuIaTenbHBIX uyucen W Hyng. JL
Maruuikuii. JI. Ditnep.
3apoxnenue anrebpsl B Heapax apudmeTuku. An-Xopesmu. Poxnenue OykBeHHOU cumBosuku. [L
@®epma, ®@. Buer, P. Jlekapt. Hcropus Bompoca o HaxoXIeHHH (OpPMYNT KOpHEH anreOpandecKux
ypaBHEHUH, HEPA3PEIIMMOCTh B paJuKaliax ypaBHEHUI cterneHu, Oomnbiieil yeteipéx. H. Tapranbs, Jx.
Kapnano, H. X. A6ens, O. 'anya.
N300peTeHne Merona KOOPIUHAT, MO3BOJISIIOIIETO IMEPEBOJUTH T'€OMETPHUECKHE OOBEKThl Ha S3BIK
anreOpsl. P. lekapt u I1. @epma. [Ipumepsl pa3auyHbIX CUCTEM KOOPAMHAT Ha MIIOCKOCTH.
3anaua Jleonapao IImzanckoro (®PuboHauum) o Kposimkax, yucia duboHayuu. 3agaya O MIaXMaTHOH
JOCKE.
Hcroku Teopun BEpOATHOCTEN: CTpaxoBoe 1eno, asapTHble Urpsl. [I. depma u b. Ilackains. 5. bepryu.
A. H. Koamoropos.



INVIAHUPYEMBIE PE3YJIbTATBI U3YUEHUA
KYPCA AJITEBPBI B 7—9 KJIACCAX
PAIIMOHAJIBHBIE YN CJIA
BbinyckHHUK HayunTCs:
1) noHuMaTh 0COOEHHOCTH ECATUYHON CUCTEMBI CUMCIICHHS,
2) BIIaJieTh MOHATUSAMMU, CBSI3aHHBIMU C JI€TMMOCTBIO HATypaJIbHbIX YHCET;
3) BeIpakaTh YMCIIa B SKBUBAICHTHBIX (popMax, BeIOMpas HamboJiee MOAXOIIYI0O B 3aBUCHMOCTH OT
KOHKPETHOU CHUTYalLlUH;
4) cpaBHHMBaTh U YIIOPSJ0YHBATh PALIMOHAIBHBIC YHCIIA;
S) BBINOJIHATH BBIYMCIIEHUS C pallMOHAJIbHBIMU YMCIAMH, COYe€Tas YCTHbIE M IHCbMEHHbIE MPUEMBI
BBIYMCIICHUH, IPUMEHSTH KaJIbKYJIATOD;
6) UCIOJIb30BaTh MOHATHS U YMEHUS, CBA3aHHbIE C IPONOPIMOHATBHOCTBIO BETUYHH, IPOLIEHTAMU B X0 €
pelleHus MaTeMaTHYecKUX 3aJad M 33Jad M3 CMEXKHBIX IPEIMETOB, BBINOJHATh HECIOXKHBIE
IIPAKTUYECKUE PACUETHI.
BbInyCKHUK MOJy4YUT BO3MOKHOCTD:
7) O3HAKOMUTHCS C MO3UIIUOHHBIMU CUCTEMaMU CUUCIICHUS
C OCHOBaHHUSAMH, OTIUYHEIMH OT 10;
8) yriyOuTh 1 pa3BUTh NPEJCTABICHUS O HATYPAIbHBIX YMCIIAX U CBOWCTBAX JIEITMMOCTH;
9) HayuuTbCAd HCHOJB30BaTh MPUEMBI, PAUOHATIU3UPYIOLUIUE BBIYUCIECHUS, MPHUOOPECTH MPUBBIUKY
KOHTPOJMPOBATh BBIYUCIIECHUS, BEIOMpast MOAXOIALINI 711 CUTyalluy CIOCo0.
JEMCTBUTEJBHBIE YHUCJIA
BbInyCKHUK HAy4YUTCH:
1) ucrosib30BaTh Ha4YaJIbHBIE MTPEICTABICHHS O MHOKECTBE JIEHCTBUTEIBHBIX YUCEIT;
2) BIaZieTh MOHATHEM KBaJAPATHOTO KOPHsI, IPUMEHSTH €T0 B BHIYUCICHUSIX.
BbInyCKHUK MOJYy4YHT BO3MOKHOCTD:
3) pa3BuTh MPEACTABICHHUE O YHUCIIE U YUCIOBBIX CUCTEMAaX OT HATYPalbHbIX 10 JEHCTBUTEIbHBIX YHCEIT;
O POJIY BBIYMCIICHUI B YEIOBEUECKOUN MPAKTUKE;
4) pa3BuTh U YriayOUTb 3HAHUS O JECATUYHOM 3alUCH JAEHCTBUTEIBbHBIX uHcen (MEepHOAMYECKHE U
HETIePUOINIECKUE APOOH).
U3MEPEHUA, IIPUBJINKEHU S, OHEHKHN

BbINMyCKHUK HAYYUTCS:
1) ucnosip30BaTh B X0JI€ PELICHUS 3a/1a4 3JIEMEHTapHbIE MPEACTaBIECHUS, CBSI3aHHbIE C IPUOIMHKEHHBIMU
3HAYEHUSIMU BEJIMYUH.
BbInyCKHUK OJIy4YHT BO3MOKHOCTD:
2) NOHATH, YTO YUCIIOBBIE JAHHBIE, KOTOPBIE UCIIOJIB3YOTCS
IUI XapaKTePUCTUKU OOBEKTOB OKPYKAIOLIET0 MHUPA, SBJSIIOTCA MPEUMYIIECTBEHHO MPUOIMKEHHBIMU,
YTO MO 3aMUCH NPUOIKEHHBIX 3HAYCHMH, COJepXaluxcsi B MH(OPMALMOHHBIX MCTOYHHMKAX, MOXKHO
CYIMTb O MOTPELIHOCTH MPUOIINKEHHUS;
3) HOHATBH, YTO MOTPEIIHOCTh Pe3yIbTaTa BEIYMCICHUN
JOJKHA OBITH COM3MEpHUMA C MOTPELIHOCTbIO UCXOAHBIX TaHHBIX.

AJITEBPAMYECKHUE BBIPAKEHUSA
BbInyCKHUK HAY4YHUTCH:
1) BIaeTh NOHATUAMH «TOXKIECTBOY», «TOKIECTBEHHOE MTPe0Opa3oBaHuey, pelaTh 3a/1a4l, CoJIeprKalue
OyKBEHHbIE JIaHHbIE; paboTaTh ¢ GOpMyIaMH;
2) BBINOJHATH NPEOOpa3OBaHMs BBIPAXKEHUH, COAEP)KAIIMX CTEHNEHM C IeIbIMU TOKa3aTelsiMU |
KBaJIpaTHbIE KOPHH;
3) BBINOJHATH TOXAECTBEHHbIE INPEOOpa30BaHMs PpAIMOHAIBHBIX BBIPRKEHUH HAa OCHOBE MpPaBUII
JeWCTBUI HaJl MHOTOYJICHAMH U anredpanyeckuMHU ApoOsmMHu;
4) BBINIOJIHATH PA3JI0KEHNE MHOTOUJIEHOB HA MHOXKHUTEIIH.
BbInyCKHHUK MOJYy4YHT BO3MOKHOCTD:
5) HayuuTbCS BBINOJIHATH MHOTOLIArOBbIE MPEOOpa3OBaHUs pAlMOHAIBHBIX BBIPAKEHUN, MPUMEHss
HIMPOKH HabOp CIOCOOOB U MPUEMOB;
6) MpUMEHATh TOXJIECTBEHHbIE NMPeoOpa3oBaHMs JUId pEIICHUs 3ajad M3 pa3jMyHbIX pas3lesioB Kypca
(HarmpuMep, U1 HaXOXACHUS HauOOJIbIIEero/HauMEHbILIEro 3HAUE€HHS BHIPAKEHNUS).



YPABHEHUASA
BrinyckHUK HAY4YHTCSH:
1) pemiaTb OCHOBHBIE BU/Ibl PAllMOHATIBHBIX YPABHEHHUI C OJIHON NEPEMEHHOM, CUCTEMBI JBYX YPaBHEHUN
C IByMs IEPEMEHHBIMY;
2) NOHMMAaTh YpaBHEHUE KaK BAa)KHEHIIYI0O MaTEeMaTHUUYECKyH0 MOJENb JUIsl ONMCAHUA M HU3y4EHUs
pa3Ho0Opa3HBIX PeaJbHBIX CUTYAlU, PelIaTh TEKCTOBBIE 33/1a4H aIreOpanyecKiuM METOIOM;
3) mpuMeHATh TpadryuecKue MPEACTaBICHUS I UCCIICAOBAHUS YPAaBHEHUH, UCCICIOBAHUS U PEILCHHUS
CUCTEM YPaBHEHUH C ABYMS [IE€PEMEHHBIMHU.
BbInyCKHUK MOJIYy4YUT BO3MOKHOCTD:
4) oBnazeTh cHeUMaIbHBIMU NpUEMAaMU pELICHHMs YpaBHEHUH U CHCTEM YPAaBHEHMH; YBEpPEHHO
MIPUMEHSTH alllapaT YpaBHEHHUH [T peleHus pa3sHoOoOpas3HbIX 331a4 U3 MAaTEMAaTUKH, CMEKHBIX
[IPEIMETOB, IPAKTUKH;
5) npumeHsATh rpaduyecKkue MNpPEeACTaBICHUS Uil MCCIEJA0BAaHUS ypaBHEHUM, CUCTEM YpaBHEHUH,
coJiepKaliux OyKBeHHbIE KOAPPUIIUEHTHI.
HEPABEHCTBA
BoinyckHUK HayuuTCs:
1) moHMMaTh U MPUMEHSTh TEPMHUHOJOTHIO U CHMBOJIMKY, CBSI3aHHBIE C OTHOIIEHMEM HEPAaBEHCTBA,
CBOICTBA UMCIIOBBIX HEPABEHCTB;
2) pemaTh JHMHEHHbIE HEpPaBEHCTBA C OJIHOM MMEPEMEHHOM M MX CHCTEMbI; pellaTh KBaJpaTHbIE
HEPaBEHCTBA C OMOPOH Ha TpaUIeCKUe PEICTABICHNUS,
3) mpUMEHSITH anmnapar HEpaBeHCTB JUIsl pElIeHMs 3a]1a4 U3 pa3InYHbIX pa3esioB Kypca.
BbInyCKHHUK MOJYy4YUT BO3MOKHOCTH HAYUHMThCS:
4) pazHooOpa3HbBIM MpHUEMaM JOKa3aTelIbCTBA HEPABEHCTB; YBEPEHHO NPHUMEHATH anmnapaT HEpaBEHCTB
JUIS pellieHrs pa3HOOOpa3HbIX MaTeMaTHUECKHX 3aa4 U 3ajjad U3 CMEXHBIX PEAMETOB, PAKTUKU;
5) npumeHsATh TpaduyecKue MPeACTaBICHUS Uil HUCCIEIOBAHHUS HEPAaBEHCTB, CHCTEM HEPaBEHCTB,
cojiepkariux OykBeHHbIE KO (DHUITMEHTHI.
OCHOBHBIE IOHATUSA. YACJIOBBIE ® YHKIINN
BbINMyCKHUK HAYYHUTCS:
1) moHMMaTh M HCMOJNB30BaTh (DYHKIUMOHAJIbHbIE TOHATUS U S3bIK (TEPMUHBI, CHMBOJIUYECKHE
0003HaYCHHS);
2) cTpouth TpaduKy dIEMEHTAPHBIX (YHKIHMA; UCCIEA0BATh CBOMCTBA YMCIOBBIX (DYHKIMIT Ha OCHOBE
W3YYEHHUS MMOBEJCHUS UX TPapUKOB;
3) noHuMaTth GYHKIHIO KaK BaXKHEHUIITYI0O MATEMAaTUYECKYIO MOJIENb JJIsl OMTMCAHMSI TIPOIIECCOB U SBJICHUMN
OKPYKaIOILIEro MUPa, MPUMEHITh (YHKIIMOHATIBHBIN SI3BIK JJIS ONTUCAHMS U UCCIIEIOBAHUS 3aBUCUMOCTEN
MeXay PU3NYECKUMU BEIUUYNHAMHU.
BbInyCKHHUK MOJYy4YUT BO3MOKHOCTh HAYUYHMThCS:
4) m[pOBOAMTHL UCCIENOBAHUS, CBA3aHHBIE C H3YUYEHHEM CBOMCTB (yHKIUI, B TOM 4YHUCIIE C
WCIOJIb30BAHMEM KOMIIbIOTEpPA; Ha OCHOBE TpadHUKOB HM3YYEHHBIX (YHKIUI CTPOUTH OoJiee CIOXKHBIE
rpaduku (KyCOUYHO-3aJaHHBIE, C «BBIKOJIOTBIMI TOYKAMHU U T. 11.);
5) ucnonp3oBaTh GYHKIMOHATbHBIC IPECTABICHUS U CBOMCTBA PYHKUUHN Ui PEIICHUs MaTeMaTHUECKUX
3a/1a4 U3 pa3IuYHbIX Pa3AeNoB Kypca.
YUCJIOBBIE ITOCJIEJOBATEJIBHOCTH
BbInyCKHUK HAY4YHUTCH:
1) nOHUMATh U UCIIOJIB30BATh A3bIK MOCIE0BATENILHOCTEN (TEPMUHBI, CHMBOJIMYECKHE 0003HAYEHNU);
2) npuMeHsTh (GOpMYIbI, CBSI3aHHBIE C ApUPMETHUYECKON U T€OMETPUUECKON MPOrpeccCUsiMH, U ammapar,
c(OpMHUPOBAHHBIN IPU U3YYEHUU APYTUX Pa3/IeNIoB Kypca, K pEIIEHHUIO 331a4, B TOM YHUCJIE C KOHTEKCTOM
W3 PEANbHOM KU3HMU.
BbIyCKHHK MOJTy4YUT BO3MOKHOCTD HAYYHMThCSH:
3) pemars KOMOMHUPOBAHHBIE 3a/1a4M C MMPUMEHEHHEM (OpMYIN N-TO WieHa U CyMMBbI MEPBBIX N YJIEHOB
apu(pMETHYECKOW M TEOMETPUUYECKOW MpOrpeccuil, MPHUMEHss INpH HTOM ammnapar ypaBHEHHH U
HEPABEHCTB;
4) noHUMAaTh apUPMETUUECKYIO U TEOMETPUUECKYIO POTPECCUU KaK (PYHKIIUN HATypabHOTO apryMeHTa;
CBSI3bIBaTh  apU(PMETHUECKYI0O MpPOrpecCHi0 C JIMHEHHBIM POCTOM, TE€OMETPUYECKYI0 — C
HKCHOHEHIIMAIBHBIM POCTOM.



OIIUCATEJIBHASA CTATUCTHKA
BpimycKHUK Hay4yuTCsl  MCIOJIB30BaTh  IIPOCTEHMIIME CHOCOOBI  IPEACTAaBICHUS U aHalU3a
CTaTUCTUYECKUX JAHHbIX.
BbINyCKHHK MOJYYUT BO3MOKHOCTH ITPUOOPECTH MEPBOHAYAIBHBIN OIBIT OpraHu3anuy cOopa JaHHBIX
IIPU TMPOBEJCHUH OIPOCA OOIIECTBEHHOTO MHEHUS, OCYLIECTBIATh UX aHAIN3, MPEICTABIIATh PE3yIbTaThI
oTpoca B BHJIE TaOJHUIIbI, IUATPAMMBI.
CJIYUYAVHBIE COBBLITUS U BEPOSAITHOCTD
BpInycKHUK HAy4YMTCS HaXOAUTh OTHOCUTENbHYIO YACTOTY U BEPOATHOCTD CIY4aiHOIO COOBITHSL.
BbInyCKHHUK MOJYy4YUT BO3MOKHOCTD IPUOOPECTHU OMBIT MPOBEACHUS CIy4alHbIX SKCIIEPUMEHTOB, B TOM
YHCJIE C TOMOILBbIO KOMITBIOTEPHOTO MOJEIMPOBAHNUS, HHTEPIIPETALUN UX PE3YIbTATOB.
KOMBUHATOPUKA
BbpinmyckHUK HayyWTcsi pemiath KOMOMHATOpHbIE 3aJaud Ha HAXO0XJAECHHWE 4YHCla OOBEKTOB WIH
KOMOMHAITUH.
BbIyCKHUK MOJYYMT BO3MOMKHOCTH HAyYUTHhCS HEKOTOPHIM CIEHUANbHBIM NpUEMaM pEHICHUS
KOMOMHATOPHBIX 3a/1a4.



4. TemaTH4ecKkoe INIAHUPOBaHHUE

[Tapa Conepsxanue maTepuana Yacel XapakTepucTUKa OCHOBHBIX BUIOB
rpad NEeSTeIbHOCTH YYeHUKA
(Ha ypoBHE y4eOHBIX JCHUCTBUI)
7 kjaacce
I'naBa 1. Auredpanyeckue BbIpasKeHHUs 11 BbINOIHATE 3JIEMEHTapHBIE 3HAKOBO-CUMBOJIMYECKUE
1 UucnoBble BBIPAXKEHUS 2 JNEHCTBUS: TMPUMEHSATH OYKBBI i 00O3HAYCHUS
2 AunreOpandeckiie BRIPaKCHHS 1 gyuced, JUIA  3alUCH  OOIMX  YTBEPKICHHIA;
3 Aﬂre6pap1qec1q/le paBCHCTBA. CDQpMyJH,I 2 COCTAaBJIATH 6y1(BeHHI)Ie BBIPAXKCHHA 110 YCIIOBHAM,
4 CBoiicTBa apu(PMETUUECKUX TECUCTBUI 2 3aJaHHbIM CJIOBECHO, 1peoOpa3oBbIBATH
5 TIpaBuIa PACKPHITHS CKOGOK 2 anreOpanvecKue CYMMBI u MIPOU3BEICHUS
OGOO6IIAIOIIHI YPOK 1 (BBIMIOJIHATD TMPUBEICHUE TOJOOHBIX ClIaraeMbIX,
KouTponbHas pabota Ne 1 110 Teme 1 pacKpbhITHE CKOOOK, YIPOINEHHE MPOU3BEICHHUIA).
«ATre6pandecKye BEIPaKEHHS Bpruucnsate  yuciaoBoe  3HaueHHE ~ OYKBEHHOTO
BoIpakeHUsl. CoCTaBisATh (OPMYIBI, BBIPAKAIOIINE
3aBUCUMOCTH MEXKy BEIMYMHAMH, BBIUUCISATH I10
dbopmynam
I'nasa II. YpaBHeHusi ¢ oxHUM 8 [IpoBoauTE OKAa3aTENBbHBIE PACCYXKIACHUSA O KOPHAX
HEM3BECTHBIM ypaBHEHUsI C OINOPOM Ha ONpeIeJeHUue KOpHS,
6 YpaBHEHHE U €r0 KOPHH 1 YUCJIOBBIE CBOMCTBA BbIpakeHUH. Pacno3HaBaTh
7 Pemenue ypaBHEHHI ¢ OJTHUM 2 JMHEWHbIE ypaBHEHUs. Pemare JIMHEHbIE, a TaKkKe
HEU3BECTHBIM, CBOJISIIIIMXCS K ypaBHEHUs,  CBOJAIIMECs K  HUM.  Pemarth
JIMHEWHBIM MpPOCTEHUIINE YpaBHEHUS C HEU3BECTHBIM TIO]I
8 Perrenue 3a1a4 ¢ MOMOIIBIO ypaBHEHUH | 3 3HAKOM Moxyid. Pemare  TekcToBble — 3a1adu
O60o6mTaroIHii Ypox 1 anreOpanvdeckuM  CIocoOOM:  TMEpPeXOauTh  OT
KonTtponbnas padota Ne 2 o teme 1 CIIOBECHOM  (POPMYIHMPOBKH ~ YCIOBHS 3aja4d K
«YpaBHEHHS C OJHAM HEH3BECTHBIM» anre6})anqec1<0171 MOJENU MYTEM  COCTaBJICHUSA
JUHEMHOrO  YpaBHEHHMs; pelaTb COCTaBIIEHHOE
ypaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTAT
I'naBa I11. OnHOYWIEeHBI U MHOT0YJIEHbI 17 ®opMynHupoBaTh, 3alHUCHIBATH B CHUMBOJUYECKOMN
9 CrerneHp ¢ HATYpaJIbHBIM MOKa3aTeneM | 2 dbopmMe W OOOCHOBBIBaTH CBOWMCTBA CTETNEHU C
10 CBOICTBA CTEMEHHU C HATYPAIbHBIM 2 HATypaJlbHBIM [IOKa3aTelieM; MPUMEHSITh CBOWCTBA
MoKasaresaem CTeMeHH JUIsi MpeoOpa3oBaHUS BBIpAXKEHUH U
11 Onnounen. CTaHIapTHBINA BU]T 1 BBEIYMCIIEHUN. BRINOMHATE OEUCTBUA ¢ OJHOWICHAMU
OJTHOYJICHA U MHOrowieHaMu. [IpumeHsTh paznuyHbie (GOpPMBI
12 VYMHOKEHHE OJHOYJICHOB 2 CaMOKOHTPOJIA IIpHU BBIIIOJIHCHUU npeo6pa303aHH171
13 MHoTrOo4JIeHBI 1 BBIPAXKCHHH
14 [IpuBenenue mog0OHBIX YWICHOB 1
15 CrnokeHue ¥ BRIYUTaHWe MHOTOWICHOB | 1
16 YMHOXKEHNE MHOTOWIEHA Ha oqHOowIeH | 1
17 YMHOXEHHE MHOTOYJICHA Ha 2
MHOTOYJICH
18 Jlenenue oTHOYICHA U MHOTOYJICHa HA | 2
OJIHOUJIEH
O6o06u1aromuit ypok 1
KonTtponrHas padota Ne 3 o teme 1
«OIHOYJIEHBl U MHOTOUJIEHBI»




I'nasa IV. Pazjio:keHue MHOI04/1€HOB 17 Jloka3biBaTh (HOPMYNBI COKPAIIEHHOTO YMHOKEHHS,
HA MHOKHUTEJIH OPUMEHITh MX B MPEOOPa30BAHUSX BBIPAKEHUN U
19 Brinecenne 001ero MHOKHUTEINS 32 3 BBIYUCIICHUSIX.

CKOOKH BeimonusaTe  pasnokeHWe ~ MHOTOYJIEHOB  Ha
20 Crioco0 rpynmupoBKU 3 MHOXHUTENH pasHbIMH  crnocobamu.  BBIIOTHATH
21 q)opMyJIa Pa3HOCTH KBAaJIpaTOB 2 Pa3I0KCHUEC  MHOIOYJICHOB Ha  MHOXHUTCIU C
22 Ksagpar cymmel. KBagpat paznoctu 4 noMowp0 hopmyn Kyba CymMMbl, Kyba pasHOCTH,
23 [IpuMeHeHne HECKOJIBKUX CTIOCOO0B 3 CyMMBI KyOOB, Pa3sHOCTH Ky0oB. Pelars ypaBHeHHS,

PA3IOKCHHS. MHOTOUICHA Ha MIPUMEHSSI CBOMCTBO PaBEHCTBA HYJIIO MPOU3BEACHHUS.

MHOXHUTEIH [MpumensaTs paznmuuHble GOPMBI CAMOKOHTPOJIST TIPU

OGOO6IIAIOIIHI YPOK 1 BBITIOJTHEHHUH ITPEOOPa30BaAHUN

Kontponsnas padota Ne 4 o teme 1

«Pa3noxeHrue MHOTO4JICHOB Ha

MHOHUTEIIH
I'naBa V. Anredbpanyeckue apoou 19 DopmynupoBaTh OCHOBHO€ CBOWCTBO
24 Anrebpandeckast 1poob. Cokpamenne | 3 anreOpandyecko IpoOM U MNPUMEHATbh €ro s

npoOeit npeoOpa3zoBanus ApoOei. BeIMOMHATE nelcTBUS C
25 | IIpuBenenue apobeit k oOmemy 2 asnreOpandeckuMu ApoOsmu. HaxonuTs nomyctumsie

3HAMEHATEI0 3HA4YCHHUS OYKB, BXOIIIUX B alre0pandecKyro
26 CrokeHue U BbIUMTaHUE 4 npoOb.  PemaTte  ypaBHEHHWs, CBOJAIIMECT K

ayreOpandeckux apooei JUHEMHBIM ¢ ApoOHBIMH KO3 duuHreHTamu.
27 YMHOXCHHE U JICJICHUE 4 BrinmonHsaTh COBMECTHBIE JEUCTBUS HaJ

anredpandeckux apooei BBIDQKCHUSIMH,  COJCPXKAIUMU  aJIreOpandecKue
28 CoBMecCTHBIE NEHCTBUS Hal 4 npobu

anreOpandecKuMu apo0sMu

O600marmuii ypox 1

KonTtponsnas padota Ne 5 o teme 1

«Anrebpanueckue apoom»
I'naBa VI. Jluneiinas ¢pynkuus u e€ rpadpux | 11 Bbruncnsate  3HaueHus — QyHKUMNA,  33JaHHBIX
29 [IpsiMmoyronpHas cucteMa KoopauHat Ha | 1 dbopmynamu (mpu  HEOOXOJIMMOCTH HCTOJIB30BATh

TJI0CKOCTH KaJbKYJIATOP); COCTAaBJIATH TaOJMLbBl 3HAYCHUU
30 OyHKIUA 2 ¢byukumit. CTpouts 1Mo ToukaM rpadukd (QyHKIUH.
31 q)yHKuH;[ y= kx u eé rpa(l)m( 3 OnucelBaTh CBOMCTBA (bYHKI_[I/II/I Ha OCHOBe €€
32 JIuaenHas (byHKHHH ueé rpa(i)HK 3 rpaq)uqecxoro MpeaCTaBICHUS. I/IHTCpHpeTI/IpOBaTB

O600LIAIOMIHI YPOK 1 rpaduky peanbHbIX 3aBUCHUMOCTEN. lcmonb3oBath

Kountponsnas padora Ne 6 o teme 1 (QYHKUMOHABHYIO ~ CHMBONMKY Ul 3aIiCH

«Jluneitnas QyHkuus u ee rpadur»

pa3HoOOpa3HbIX (AKTOB, CBSI3aHHBIX C JIMHEHHOM
dbyHkuueid, oboramiasi ONBIT BHINOJHEHHUS 3HAKOBO-
CUMBOJIMYECKUX  JedcTBUU. CTpOUTH  peyeBbIe
KOHCTPYKIIMU C HCIOJIb30BaHHEM (YHKIIMOHATbHON

TepMHUHOJIOTHH.  Mcronp30oBaTh  KOMIBIOTEPHBIE
OpOrpaMMbl  JUISL HMCCIICIOBAaHUS TIOJIOKCHHS Ha
KOOPAMHATHON IUIOCKOCTH Tpaduka JIMHEHHON
GyHKIMM B 3aBUCHUMOCTH  OT  3HAYEHHH
K03 pUInEeHTOB, BXOJIAIINX B bopmyy.

Pacno3naBare nuHelHyt ¢yHKIuto. Iloka3biBaTh
CXEMaTU4YeCKH  IOJIO)KEHHWE Ha  KOOpPAMHATHOM
IocKocTu rpadukoB ¢yHKIUi Buaa y = kx, y = kx
+ b B 3aBHcHMOCTH OT 3HaueHHMH KO3(pHUIMEHTOB,
BXO1uX B popMynbl. CTpouTh rpaduk GyHKIUU Y
= | x |. Crpoutrp rpaduk JTHHEHHOW (YHKIHH;
ONMCBIBAaTh €ro cBoicTBa. Pacno3HaBaTh mpsmMyro U
o0paTHYI0  TNpPONOPLUOHANbHBIE  3aBUCHUMOCTH.
Pemate TekcTOBBIE 33/1a4M Ha MPSIMYIO M OOpaTHYIO
IPONOPLHUOHANIBHBIE 3aBUCUMOCTH (B TOM 4HCIE C
KOHTEKCTOM M3 CMEXHBIX IUCIHIUINH, U3 peaIbHOMN
YKW3HN)




I'maBa VII. Cucrembl AByX ypaBHeHHUil
¢ IBYMS HeM3BEeCTHBIMH

13

OHpeI[eJISITB, ABJISICTCA JIA I1apa 4YUCCII PCHICHUCM
JAaHHOI'O  ypaBHCHUA C OBYMS HCHU3BCCTHLIMU;

33 YpaBHEHHE NIEPBOM CTEMEHU C IBYMSI 1 MIPUBOJIUTH MPUMEPHI PEIIEHUN YPAaBHEHUW C JBYMS
Heu3BeCTHbIMU. CUCTEMbl YPABHEHUM Hen3BeCTHBIMH. CTpouTh TpaduKd YpaBHEHHHA C
34 Crnioco6 1oJICTAaHOBKU 2 JBYMsI HEU3BECTHBIMM, YKa3aHHBIX B COJEpPKAHUMU.
35 Cnoco0 cioxeHust 3 Haxomuth 1enble pelIeHHWs CUCTEM YPaBHEHUH C
36 I'padmaeckuii ciocob permieHust cuctem | 2 JIBYMsI HEW3BECTHBIMU myTéM Tmepebopa. Pemars
ypaBHEHHI CHCTEMBI JABYX YPaBHEHHUM IEPBOI CTEIEHU C JABYMS
37 Pelrenue 3a1a4 ¢ TIOMOIIBIO CHCTEM 3 HEU3BECTHbIMHM.  Pemiatb  TEKCTOBbIE  3ajayH,
ypaBHEHHiA anreOpanyecko  MOJENbI0O  KOTOPBIX  SIBJISIETCS
OGOO6IIAIOLIHI YPOK 1 YpaBHEHUE C JABYMS HEM3BECTHBIMU: MEPEXOJUTH OT
KontpousHas pabora Ne 7 110 Teme 1 CIIOBECHOM (OPMYNIHMPOBKH YyCIOBHSA 3aMa4d K
«CHCTeMBI IByX ypaBHEHHi C ABYMS anredpandeckoiu Moz MyTéM  COCTaBJICHUS
HEeM3BECTHEIMID CUCTEMBl  YpaBHEHUH; peliatb  COCTaBJICHHYIO
CUCTEMY ypaBHEHUI; UHTEPIPETUPOBATH PE3YibTAT.
Koncrpyuposatp peudeBbie BBICKa3bIBaHUS,
SKBUBAJIEHTHBIE JpYyr JApPYyry, C HCIOJIb30BAHUEM
anreOpandeckoro M TeOMETPUYECKOrO  SI3BIKOB.
Hcnons3oBars (GyHKIMOHAIbHO-Tpaduyeckue
NpEJCTaBICHUsS JUIA pPEUIeHUs U HCCIeA0BaHUs
YpPaBHEHUH U CUCTEM
I'nasa VIII. J1eMeHTHI KOMOMHATOPUKH 6 BoinonHATe mepedop BceX BO3MOMKHBIX BapHUaHTOB
38 | PaznuunHble KOMOMHAITNH U3 TPEX 1 Uil mepecyéra  OOBEKTOB WM KOMOWHAIMN
JJIEMEHTOB 00bekToB. [IpuMeHsTh NpaBUIO KOMOMHATOPHOIO
39 Tabnuia BapraHTOB U MPABHUIIO 2 YMHOKEHUSl Ui pelIeHusl 3aJady Ha HaxOoXIeHHe
MTPOM3BEICHUS yuciaa OOBEKTOB, BApUAHTOB WM KOMOHWHAIMI
40 [Toacu€T BapHaHTOB C MMOMOIIIBIO 2 (IraroHany MHOTOYTOJIbHHKA, PYKOIIOXKATHS, YHUCIIO
rpados KOJIOB, WU(poB, maponek u T. 1.). IlogcunTeiBaTh
O606maromuii ypok 1 YHCIIO BAPUAHTOB C MMOMOIIBIO IpadoB
IloBTOpeHue (pe3epB BpeMeHH) 0




[Tap Conepsxanue maTepuania Yacel XapakTepucTUKa OCHOBHBIX BUIOB
arpa JESTEIbHOCTH YUEHUKA
[0) (Ha ypoBHE y4eOHBIX JICHCTBUIT)
8 ki1acc

I'nasa I. HepaBencrBa 19 CpaBHUBaTh M  YNOPSJIOYMBATH  PALMOHAJIBHBIE
1 [TonoxurenpHbIe U OTPULIATEIbHBIE 2 yucina.  DopmynupoBaTb  CBOMCTBA  YMCIIOBBIX

qucia HEPAaBEHCTB, WIIOCTPUPOBATH UX HAa KOOPJIMHATHOU
2 YuciioBbie HEpaBEHCTBA 1 OpsIMOM, JOKa3bpiBaTh anreOpanyecku. IIpumensars
3 OCHOBHBIE CBOUCTBA YUCIOBBIX 2 CBOIICTBa HCpaBCHCTB B XOAC PCHICHUA 3aaady.

HEPABEHCTB Pacno3naBarh nuHEHHbIE HEPABEHCTBA, YPABHEHUS U
4 CrnosxeHue 1 yMHO)KEHUE HEPABEHCTB 1 HCPAaBCHCTBA, B~ TOM  4YMCIE€  COACPKAIIHC
5 CTporHe Y HECTPOTME HEPABEHCTBA 1 HEU3BCCTHHIC 101 3HAKOM MOYJIA. Pemrate
6 HepaBeHCTBA C OIHAM HEH3BECTHBIM 1 JUHENHbBIE  HEPaBEHCTBA, CUCTEMBbl  JIMHEHHBIX
7 PelucHie HepPAaBeHCTB 3 HEPAaBEHCTB, B TOM YHCJIE COJIEprKallie HEM3BECTHBIE
8 CHCTeMbl HEPABEHCTB C OJHUM 1 10J, 3HaKOM Monyns. Mcnonbs30BaTe B MUCbMEHHOMN

HeM3BeCTHBIM. UHCIIOBbIE IPOMEKYTKH MaTeMaTHYeCKON peur 0003HaueHus: U rpapuueckue
9 PelleHue CHCTEM HEepaBeHCTB 3 M300paKeHHUs] YHUCIIOBBIX MHOXECTB, TEOPETHKO-
10 | Moaynb uncna. YpaBHeHHS U 2 MHOKECTBCHHYIO CHMBOJINKY

HEPaBEHCTBA, COJIEPIKAIIEe MOTYIIb

O600marmuii ypox 1

Kontponpnas padorta Ne 1 o teme 1

«HepaBeHcTBa»
I'nasa II. Ilpuban:kéHHble BLIYHCICHUSA 18 Haxonutek, aHanu3upoBaTh, CONOCTABIATH YHCIOBBIC
11 [TpubmxEHHBIC 3HAYCHUSI BETMYHH. 2 XapaKTEPUCTUKA OOBEKTOB OKPYXKAIOIIEro MHpA.

[TorpemrHocTs TPUOTHKEHUS Hcnons3oBath pasHble hopmbl 3aMucH
12 Or11eHKa MOTPENTHOCTH 2 NpUOMKEHHBIX  3HAYCHWH; JeNaTh BBIBOABI O
13 OKpyrjeHue urcen 1 TOYHOCTH MPUOIMKEHUS MO MX 3amKCH. BBINONIHATH
14 OTHOCUTEIBbHAS IIOTPELTHOCTD 2 BBIYUCIICHUSA C pPCAJIbHBIMH JTaHHBIMHU. BrmomHATE
15 [IpaKTHYecKHe TPHEMBI 4 OPUKUAKY M OIEHKY pe3yJbTaTOB BbIUYHCICHUM.

IPHOITHKEHHBIX BHIYUCICHHIA Hcnonb30BaTh 3amuch 4Mced B CTaHIAPTHOM BHJE
16 TIpocreiiiiye BbIYUCICHAS HA 1 JUIS BBIPQXKEHHSI pa3MepoB OOBEKTOB, AJTUTEILHOCTU

MHKPOKAIIBKYISITOPE IpoLEeccCOB B OKpyxkaromem wmupe. CpaBHUBATh
17 JlelicTBUA HAJl YMCIAMH, 3AMHCAHHBIMU | 2 YHClia U BEJIMYUHBI, 3alICAHHBIE C UCIIOJIb30BAHUEM

B CTAHJAPTHOM BUJIE crenend  10.  BpIIONHATE ~ BBIYMCIEHUS — Ha
18 | BolunciieHUs HA MEKPOKAJIBKYISATOPE 1 MUKPOKAJIBbKYISATOPE  TpW  PCIICHAM  33jad  n3

CTENEHH YHCIIa, OOPATHOTO JAHHOMY CMEKHBIX AUCIHIUINH u peabHOH
19 [TocnenoBarensHOE BHITIOTHEHHE 1 ACUCTBHTCIBHOCTH

orepanuii Ha MUKPOKaJIbKYJISITOpE

O6o061aromuit ypok 1

KontponbHas padorta Ne 2 o teme 1

«[IpubnmkeHHbIe BEIUMCICHUS»




I'nasa I11. KBagpaTHbie KOPpHH

[IpuBoauTe nTpHUMEPH UPPALUOHAIBHBIX YHUCEI;
pacro3HaBaTh paUUMOHAIbHBIE M HUPPALUOHAIbHBIC
yrcia; U300pakaTh YMCIa TOYKAMH KOOPJHMHATHOU
npsiMoii. OnuChIBaTh MHOYECTBO JIEHCTBUTEIBHBIX
YHUCel. Hcnons3oBats B IIACBMEHHOU
MaTeMaTHYeCKON peun 0003HAueHUs U rpauuecKue
U300paKEHHUsI YHMCIOBBIX MHOXECTB, TEOPETHKO-
MHOYKECTBEHHYIO0 CHUMBOJIMKY. JlOKa3bIBaTh CBOMCTBA
apu(METHUECKUX KBaJIPAaTHBIX KOPHEH; NMPUMEHSTH
UX K IpeoOpa3oBaHUIO BeIpakeHUH. POopMyaIupoBaTh
OIIpENENICHUE TIOHATHS  TOXKAECTBA, IPUBOJIUTH
IPUMEPBl  PA3JIMYHBIX  TOXAECCTB.  BbryuciATh
3HAQYECHMUS BBIPAKEHUN, COJAEpKAIIMX KBaJApaTHbIE
KOPHU; BBIPAXKATh NEPEMEHHBIE U3 T'€OMETPUYECKUX
u (uznueckux GopMysa, COAEpXKALIUX KBaJpaTHbIE
KOopHU. HaxonuTe 3HaueHus KBaJIpaTHBIX KOpHEH,
TOYHbIE W TNPUOMKEHHBIE, NPH HEOOXOAUMOCTH
UCIIONb3Ysl  KAJIBKYJIATOP; BBIYHUCIATH 3HAYCHUS
BBIDQXKCHUM, COJEpPKAIUX KBAJpaTHbIE KOPHHU.
Hcnonp30BaTh KBaJpaTHbIE KOPHHU TIPU  3alHCH
BbIpakeHUil u ¢Gopmyn. OneHUBaTh KBaJpaTHbIE
KOPHH LIEJILIMH YHMCIaMH U JECITUYHBIMH APOOSMU;
CpPaBHUBATh M YHNOPSIOYMBATH PAllMOHAJIBHBIE YHCIIA
U MppalMOHalbHBIC, 3allHCAHHBIE C IOMOIIBIO
KBaJpaTHbIX KOpHeW. IlpumensaTs Teopemy o
COOTHOILIEHUH  CpPEIHEro  apu(MeTruyeckoro u
CPEIHETO F€OMETPUYECKOTO IMOJIOKUTENBHBIX YUCEIL.
Hckno4are MppalMOHAIBHOCTE W3  3HAMEHATEIs
Ipoou

[TpoBOUTH JOKA3aTENbHBIC PACCYXKICHHS O KOPHSIX
yYpaBHEHHS C OIOPOW Ha OIpelesieHue KOpPHS,
YHCIIOBBIC u (GYHKIIMOHAIBHBIE CBOWCTBa
BBIpQ)XCHUI. Pacro3HaBaTh THUIIBI  KBaJPaTHBIX
ypaBHeHH. Pemiate KBajpaTHbIE YpaBHEHHS, a
TaK)KE€ YpPaBHEHUS, CBOJMSIIMECS K HHUM; peIIaTh
JIpOOHO-palMOHATILHBIC YPAaBHEHHS, CBOJSAIIMECS K
KBaJ[PAaTHBIM. [TpumeHsTH npu pelIeHun
KBaJPaTHOTO YpPaBHEHHsI METOJ pa3JOKCHHUS Ha
MHOYKUTEJIM, METOJI BBIHECCHHUS IMOJHOTO KBaJpara,
(bopMyIity KOpHE# KBaJpaTHOTO ypaBHEHUs, GOpMyTy
4y€THOTO BTOpOro ko3dduuuenrta, Gopmyny KopHen
NPUBEIEHHOTO KBAJIPATHOTO

yYpaBHCHHSI.

20 ApudmeTnuecKii KBaIpaTHbI KOPeHb | 2

21 JleiicTBUTENbHBIC YHCIIA 2

22 KBazpaTHblil KOPEHb U3 CTENIEHU 2

23 KBaapaTHblil KOpEHb U3 TPOU3BEACHUS | 2

24 | KBagpatHblil KOpeHb U3 ApoOH 2
O6006marmui ypok 1
Kontponsnas padota Ne 3 o teme 1
«KBanpaTHble KOpHI»

I'nasa IV. KBagpaTHble ypaBHeHH sl 25

25 KBagpatHoe ypaBHEHHE U €70 KOPHU 2

26 Hemnonnbie kBagpaTHBIC YPAaBHEHHS 1

27 MeTto BeIICTICHUS TIOJTHOTO KBapaTa 1

28 Pemienne kBagpaTHBIX ypaBHEHU 3

29 [IpuBenénHoe KkBajipaTHOE YypaBHEHHUE. | 2
Teopema Buera.

30 YpaBHEHHUsI, CBOSAIITHECS K 3
KBaJIpaTHBIM

31 Pemtenue 3amay ¢ IIOMOIIBEO 4
KBaJIpATHBIX YpPaBHEHHI

32 Pemrenne npocremnx cuctem, 2
COJIepIKalIUX ypaBHEHUE BTOPOI
CTETIeHH

33 Pa3znuunbie criocoOb! pereHus cucteM | 3
YpaBHEHUI

34 Pemrenue 3agau ¢ mOMOIIBIO CUCTEM 2
yYpaBHEHUH
O6o06maromuit ypok 1
KonTtponsHas padora Ne 4 o teme 1

«KBasipaTtHble ypaBHEHUS

PacknanpiBaTh  Ha ~ MHOXHUTENIM  KBaJpaTHBIN
TpéxwieH. MccnenoBare KBaJIpaTHBIE YPAaBHEHUS IO
JUCKpUMHUHAHTY M Kodpduuuentam. Pemarp
TEKCTOBBIE 3aJauu  anreOpamyeckuM CrocoOOoM:
NEepexoUTh OT CIOBECHON (POPMYIHPOBKU YCIOBUS
3aJaud K anreOpanuecko  Mojaenu  MyTéM
COCTaBJICHUSl YPAaBHEHMsI; pEIIaTh COCTaBIEHHOE
YPaBHEHUE; MHTEPIPETUPOBATh pe3yabpTaT. Pemars
CUCTEMBI JBYX YPAaBHEHMH C IBYMs HEU3BECTHBIMH,
COJIEprKallMX YPaBHEHUE BTOPOU CTEIEHHU.




I'naBa V. KBaaparuuynas gyHKkums 14 Bbruncnare  3Hauenus — QyHKOMHA, — 3aJaHHBIX
35 Omnpenenenue kBaapatnyHoit pynkiuu | 1 dopmynmamu y = X%, y = ax?, y = ax? + bx + ¢ (upu
36 Dyukuus y = x> 1 HEOOXO/JMMOCTH  MCIIONB30BAaTh  KaJIbKYIATOP);
37 DyHKIHA y = ax? 2 COCTaBJIATH TaOnMubl 3HaueHU QyHKIuA. CTpOUTh
38 DyHKImsa y = ax’+ bx + ¢ 3 o ToukaMm rpaduku GyHkuii. OnuceBaTH CBOKWCTBA
39 [TocTpoenwne rpaduka KBaApaTUIHON 4 bynkumn Ha OCHOBC eé rpapuyecKoro
dyHKIHH IIPEJICTaBICHHUS. WuTepnpetrpoBaTh rpaduKu
O606maromuil ypok 1 pealbHbIX 3aBUCHMOCTEH. Hcnonws3oBath
KouTponbHas pabota Ne 5 110 Teme 1 (YHKIIMOHATBHYIO CHMBOJIUKY MJISi 3allCH  Pa3HO
«KBagpatnunas hyHKIH» 00pa3HbIX (aKTOB, CBSI3aHHBIX C KBAJAPATUYHOUN
¢dyHKIMEH, oboramias OMBIT BBIOJHEHUS 3HAKOBO-
CUMBOJIMYECKUX  JedcTBUU. CTpoUTb  peyeBble
KOHCTPYKIMU C HCIIOJIb30BaHHEM (YHKIIMOHAIbHOU
TEPMHUHOJIOTHH. [Toka3bIBaTh CXE€MaTU4YECKH
M0JIO’)KEHNE Ha KOOPJIMHATHOM IJIOCKOCTH I'pauKoB
bynximii Buma y = x4, y = ax?, y=ax’> + ¢,y = ax* +
bx + ¢ B 3aBUCUMOCTH OT 3HaUY€HUIN KOA(P(UIIUEHTOB
a, b, c, Bxomamux B Qopmynbl. CTpouTh rpaux
KBaJpaTUYHOM  (YHKIMM; ONHUCHIBATH CBOWCTBA
¢byHkuuu (Bo3pacrtaHue, YyObIBaHUE, HauOOJIbIIEE,
HauMEHbIIee  3HAYCHHUS). Crpouts  rpadux
KBaJIpaTUYHON (YHKIMU C MPUMEHEHHUEM JBMXKEHUN
rpaduKOB, PACTSHKEHUN U CKATHI
I'nasa VI. KBagpaTHble HepaBeHCTBA 10 [IpuMeHATH CBOMCTBAa HEPABEHCTB B XOJ€ PEIICHUS
40 KBagpaTtHOoe HEpaBEHCTBO U €ro 2 3ama4. Pacno3HaBaTh KBaJpaTHbIE HEPABEHCTBA.
pelIeHne Pemare  KkBajgpaTHblE HEPAaBEHCTBA, HCIOJIB3YS
41 Pemenne kBagpaTHOrO HEpABEHCTBA 4 rpajuueckue npenactaBieHusd. [IpumMeHSITH MeTox
C MOMOIIBIO rpaduKa KBapaTHUHOM MHTEPBAJIOB IIPU PEIICHUH KBAIPATHBIX HEPABEHCTB
byHKITHH U npocTedmux ApoOHO-PALMOHANIBHBIX HEPaBEHCTB,
42 MeTo /1 HHTEPBAJIOB 2 CBOIAIIMXCA K  KBaJpPaTHBIM. Hccnenosars
O606manHmii ypox 1 KBaJIPaTUYHYIO (QYHKIUIO Yy = ax> + bx + ¢ B
Kourpospnas paGota Ne 6 110 Teme 1 3aBUCUMOCTH OT 3Ha4YCHHH KOYPPUIIMESHTOB a, b 1 ¢
«KBagpaTHble HEpaBEHCTBa»
IloBTOpenue (pe3eps Bpemenu). Utorosuiii | 4

3a4éT




[Tap Conepsxanue maTepuania Hacel XapakTepucTUKa OCHOBHBIX BUIOB
arpa JESTEIbHOCTH YUEHUKA
¢ (Ha ypoBHE y4EOHBIX JCHCTBHIA)
9 kJacc
IloBTOpenue Kypca aiaredpsl 8 kiacca 2
I'naBa 1. Crenenn ¢ panmoHaaIbHBIM 13 CpaBHUBATh U YNOPSAJOYMBATH CTENEHU C LIEJIBIMU U
1oKasareJjiemMm palnroOHaIbHBIMU MI0Ka3aTesIMHU, BBITIOJTHATD
1 CreneHb ¢ HaTypalbHBIM NIOKa3aTeneM | 2 BBIYUCIICHUS C  pauuOHaJbHBIMU quCclIaMH,
CreneHs C 11eJIbIM [T0Ka3aTeleM 4 BBIUMUCIATh  3HAYEHMs]  CTENEHEH ¢  LEJIbIM
2 ApupMeTHUECKUIT KOPEHb HATYpaIbHOM | 2 MOKa3aTeJIEM. DopmMynupoBaTh ONpEACIICHUE
CTENEeHU apu(METHUECKOTO KOPHS HATypaJIbHOW CTENeHH W3
3 CaoiicTBa apr(pMETHIECKOTO KOPHS 2 yucia. Beuucnare  npuOMMKEHHBIE — 3HAYEHUS
4 CreneHn ¢ parMoHaIbHBIM 1 KOpHefI, HCIIOJIB3YA Ipu HE00XOJMMOCTH
oKasaresaemM KaJIbKYJIATOD; MIPOBOJIUTh OLIEHKY  KOpHEH.
5 Bo3Beenne B cTeneHb YUCI0OBOrO 1 [IpumensTh cBolicTBa apu(METUYECKOTO KOPHS UIs
HEpaBEeHCTBA npeoOpa3oBaHust  BbIpakeHU.  DopMyaupoBaTh
OGOO6IAIOIIHI YPOK - OTIpe/ieNieHue KOpPHS TPETbeW CTeNeHW; HaXOJUTh
KontpousHas padora Ne 1 110 Teme 1 3HaueHUsl KyOM4eCKUX KOpHEH, Mpu HE0OX0AUMOCTH
«CTeIneHp ¢ PalfOHATbHBIM UCIIONIL3Ysl  KajbKynarop. HMccnenosars cBoiicTBa
OKA3aTENIEM KyOH4YeCcKOTo KOPHS, MIPOBOJIS YHCIIOBbBIE
SKCIIEPUMEHTHI C KCIOJIb30BAaHUEM KaJIbKYJIATOPA,
KOMIIbIOTEPA. BO3BOIUTE YMCIIOBOE HEPABEHCTBO C
MOJIOKUTEILHBIMA  JIEBOM W MPAaBOM YACThIO B
crenedb. CpaBHUBaTh CTENEHM C  Pa3HBIMH
OCHOBAHUSIMHU U PaBHBIMU ITOKa3aTEISIMU.
DopMynHpoBaThH omnpeneIeHue CTENEHU c
palMOHAIBHBIM IOKA3aTeNIeM, IMPUMEHATh CBOMCTBA
CTENEHW C palMOHAIBHBIM IOKa3aTeleM IIpH
BBIYMCIICHUSX
I'nasa Il. Crenennasi pyHkuus 15 Bbruncnsate  3HaueHus — QYHKUMNA,  33JaHHBIX
6 O6uactb onpenenenust GyHKITIH 3 dbopmynamu (mpu  HEOOXOJIMMOCTH HCTOJIB30BATh
7 Bo3spacranue u yobiBanue GyHKIIUN 2 KaJbKYJIATOP); COCTAaBJIATH TaOJMLbl 3HAYCHUU
8 YETHOCTh U HEYETHOCTD (byHKHHH 2 (byHKI_II/Iﬁ (DOpMy.]'II/IpOBaTI) OIIPCACIICHHUEC (bYHKHI/II/I
9 dynxus y= k/x 3 Crtpouts 1o Toukam rpaduku Gpyaknuii. OnUCcHBaTH
10 HepaBeHCTBA U ypaBHEHUS, 2 CBOMCTBa (YHKIMHM Ha OCHOBe €€ rpaduuecKkoro
COZIePKALINE CTCICHb npecTaBieHus (00JacTh ONpeAeseHUsl, MHOXKECTBO
OGOO6IIAIOLMI YPOK 2 3HAYEHHUI, MIPOMEKYTKHU 3HaKOIOCTOSIHCTBA,
KonTpossHast pabora Ne 2 110 Teme 1 4ETHOCTh, HEYETHOCTh, BO3pacTaHue, YObIBaHHE,
«Crerennas QyHKLMD HauboJbIIIEE, HauMEHbIIIEee 3HAUYEHHUS).
HNuTtepnpeTupoBath rpaduxu peanbHbIX
3aBucumoctedl. Mcnonp3oBaTh  (GyHKIHMOHAIBHYIO
CUMBOJIMKY Ui 3alUCH Pa3sHOOOpa3HbIX (AKTOB,
CBA3aHHBIX ¢  (QyHKOUSAMH, oOoramas  ONbBIT
BBINIOJIHEHHSI 3HAKOBO-CHUMBOJIMYECKUX JEHCTBH.
CrpouTth peueBble KOHCTPYKLUUHU C HCIOJIB30BAHUEM
(GyHKIIMOHAIBHON TepMHHOJIOTHHU. MccnenoBaHus
rpa¢pukoB (QYHKIMI B 3aBHCHMOCTH OT 3HAYCHUH
K03 puMeHTOB, BXOJIAIINX B bopmyy.
PacrioznaBate Bkl u3ydaembix GyHKIUNA. CTpOUTH
rpaduky ykazaHHBIX (YHKIUHA (B TOM 4YHCIE C
NPUMEHEHHEM JBW)KCHUI TpaUKOB); OMHUCHIBATh MX
cBoicTtBa. Pemars 1mpocreliiue ypaBHEHUs U
HEPAaBEHCTBA,  COJEpJKallue  CTeneHb. Pemars
MPpALMOHAIIbHBIE YPABHEHUS




I'nasa III. Ilporpeccun 15 [IpumensaTs WHIEKCHBIE OO0O3HAYEHHS, CTPOUTH
11 YucnoBas 0Ce10BaTEIbHOCTD 1 peueBble  BBICKA3bIBAHHA  C  MCIOJIb30BAaHUEM
12 Apudmernueckas nporpeccus 3 TEPMUHOJIOTHH, CBSI3aHHOM c MIOHATUEM
13 CyMMa n nepBbIX Y4ICHOB 3 [IOCJIEI0BATEILHOCTH. Berunciare YJIEHBI
apu(pMETHUECKON POrpeccuut MOCTIeIOBATEIbHOCTEH, 3alaHHBIX (HOPMYIOH nN-TO
14 | TeomeTpHyecKas IPOrpeccus 3 qJieHa 1011 PEKYPPEHTHON (popmyoil.
15 CyMMa N [ePBBIX WICHOB 3 YcraHaBnuBaTh 3aKOHOMEPHOCTbh B I[IOCTPOECHUU
FeOMeTquCCKOﬁ MPOTPECCUU MMocCiaca0BaTCIbHOCTH, €CJIM  BBIIIMCAHBI  IICPBBIC
OGOO6IAIOIIHI YPOK 1 HECKOJbKO e€  wieHoB. M300paxarb  4JIeHBI
KontpousHas paGora Ne 3 110 Teme 1 MOCJIEZIOBATEILHOCTH TOYKAMU Ha KOOPJIMHATHOU
«IIporpeccnn» wiockoctu. PacmosHaBath  apudmerHueckyro U
FEOMETPUUECKYIO IPOTPECCUM TIPU Pa3HBIX crlocodax
3a7aHus. BbIBOIUTP Ha OCHOBE JIOKa3aTEJIbHBIX
paccyxieHui hopmyIsl o01ero YJIeHa
apu@MeTUYecKOll U TeOMETPUYECKON MpOrpeccHii,
CYMMBI T€PBBIX N YJEHOB apu(MeTH4YecKol u
F€OMETPUYECKOM TPOrpecCHil; pemarb 3agadv ¢
UCIoJIb30BaHueM  3Tux  Gopmyn.  Jlokas3wiBaTh
XapaKTePUCTUUYECKUE CBOMCTBA apU(PMeTHUYECKOU u
F€OMETPUYECKOM  MPOTpeccui, NPUMEHATbh ITH
CBOWCTBa TIpW pelIeHuu 3anady. PaccmarpuBaTh
IpUMEpPhl U3 pEeaNbHON KU3HHU, WUIIOCTPUPYIOIINE
U3MEHEHHE  MpOLEeccoB B  apudMeTH4ecKou
IpOrpeccuy, B  TEOMETPUYECKON  MpOrpeccHy;
n300paxarhb COOTBETCTBYIOLIUE 3aBUCHUMOCTH
rpajpuuecku. Pemarp 3amaud Ha  CIIOKHBIE
NPOLIEHTHl, B TOM 4YHCJIE 3aJauyd W3 peajbHOUI
MIPAKTUKH (C UCTIOJIB30BAHUEM KaJIbKYJIATOPA)
I'naBa IV. Cayuaiinbie coObITHS 14 Haxoautb BeposITHOCTh COOBITHS B UCIIBITAHUSX C
16 CoObITHs 2 PaBHOBO3MOKHBIMH UCXOJIaMH (C TPUMEHEHHUEM
17 BeposTHOCTh COOBITHS 2 KJIACCHUUYECKOTO ONpeieNIeHUs] BEPOATHOCTH).
18 PeleHne BEpOSITHOCTHBIX 3324 C 2 [IpoBOAUTH CiTydaliHbIE SKCIIEPUMEHTHI, B TOM YHCIIE
IIOMOIIBIO KOM6I/IHaTOpI/IKI/I C IOMOIIIBbIO KOMIIBIOTCPHOI'O MOJICIIMPOBAHUSI,
19 CrnoxeHue ¥ YMHOKEHUE BEPOSTHOCTEH | 3 MHTEPIPETUPOBATH MX PE3YJIbTAThl. Borancisate
20 OTHOCHUTENBHAS YacTOTa U 3aKOH 2 4acTOTy CIIy4aifHOro COOBITHSI; OLICHUBAT
GOJIBIINX YUCE BEPOSITHOCTH C IIOMOIIBIO YACTOTHI, IOJyYEHHOU
OGOO6IIAIOLMI YPOK 2 ONBITHBIM ITyTEéM. [IpuBOINTE TpUMEpHI
KontpossHas pabora Ne 4 110 Teme 1 JOCTOBEPHBIX U HEBO3MOKHBIX COOBITUN. OOBACHATH

«CrnyyvaifHble cOOBITUS

3HAYUMOCTh MaJIOBEPOSITHBIX COOBITHIA B
3aBUCUMOCTH OT UX MOcNeAcTBHil. PemaTs 3a1auu Ha
HAXO0XJ/IEHUE BEPOATHOCTEH COOBITHIA, B TOM YHCIIE C
npUMeHeHneM KoMOouHatopuku. [IpuBoauTh
pUMEpHI MPOTUBOTIONOKHBIX COOBITUH. Pemiats
3a/1a4d Ha IPUMEHEHUE MPEACTABICHUN O
FeOMETPUUECKOM BEpOSATHOCTH. Vcnonp30BaTh npu
pELIeHNH 3a]]a4 CBOMCTBO BEPOSTHOCTEMN
MPOTUBOTIONOKHBIX COOBITUIN




I'maBa V. Cayu4aiinble BeJTHYHHBI 12 Opranu3oBbIBaTh HH(OOPMAIIMIO U TIPEICTABIATH €€ B
21 Tabnuue! pactpeneneHus 2 BUZC TaONUI, CTOJIOYATHIX U KPYTOBBIX IHArPaMM.
22 [lonurons! yacToT 1 Crpoutbs mnoauronsl uactor. HaxonuTe cpennee
23 I'eHepasibHast COBOKYITHOCTH M BBIOOpKa | 1 apudmeruyeckoe, pasMax, MOAY U  MeAUaHy
24 I{eHTpasibHbIC TEHACHINN 3 COBOKYIIHOCTH 4YMCJIOBBIX JaHHbIX. [IpuBoauTh
25 Meps! pazépoca 2 COJIepKaTeIbHbIE IIPUMEPBI UCIIOJIb30BAHUS CPETHUX
OGo6LwaoLIHi YPOK 2 3HAUEHUN U1  XapaKTePUCTUKHM COBOKYIHOCTHU
KouTponbHas pabota Ne 5 110 Teme 1 JAHHBIX (CIIOPTUBHBIE MOKA3aTENH, Pa3MePhl OEKIbI
«CTyuaiiHble BEMUNHDBD u ap.). HPI/IBOI[I/ITI) COEpKATENbHbIE  NPUMEPbI
reHepanbHOU COBOKYITHOCTH, IIPOU3BOJILHOM
BbIOOPKU M3 HEE U PENPE3EHTATUBHOM BEIOOPKU
I'naBa VI. MuoxecrBa. Jlornka 16 [IpuBoauTH TIpUMEPHl KOHEUHBIX W OECKOHEYHBIX
26 MHoxecTBa 2 MHOXecTB. HaxomuTh 0ObeIMHEHHE U TepecedeHne
27 BrickaspiBanus. Teopembl 2 KOHKPETHBIX ~ MHOXKECTB, Pa3HOCTb  MHOJKECTB.
28 CreffoBaHKe ¥ PaBHOCUIILHOCTH 3 [IpuBoINTE MpUMEpPHI HECIOXKHBIX Kilaccupukaruii.
29 YpaBHEHHE OKPYKHOCTH 2 Hcnons30BaTh TEOPECTUKO-MHOXECTBCHHYIO
30 VpaBHEHHE PSMOit 2 CUMBOJIMKY M SI3bIK IpPHU pEIIEHUH 3a/1ad B XOJe
31 | MHoXecTBa TO4YeK Ha KOOPIMHATHOM 2 H3yqCHHA PasIMIHBIX pasacjios Kypca.
IOCKOCTH Koncrpynposars HECJIOKHBIE (bopMyITHUPOBKH
OGo6waromHii ypox 2 onpenenenuii. BocnpousBoautsh (HOpMYIUPOBKU U
KonTponbHas pabota Ne 6 110 Teme 1 7I0Ka3aTeNbCTBA  M3YYEHHBIX  TEOPEM, MPOBOJUTE
«MHuoskecTsa. JIOrHKay HECJIOKHbIE JI0Ka3aTelbCTBa BBICKa3bIBaHU I
CaMOCTOSITENIBHO, CChUIATHCA B X0/1€ 000CHOBaHMI Ha
OTpeNeNieHusl, TeopeMbl, akcuombl. IllpuBoauTH
OpuUMepbl  OpPSIMBIX M OOpaTHBIX  TEOPEM.
WnmocTpupoBaTh  MaTeMaTHYECKUE IOHATHA H
YTBEpXKACHUA npuMepaMmu. Vcrosb30BaTh MpUMEpBI
Y KOHTPIIpUMEPHI B aprymeHTannu. Koncrpyuposars
MaTEMaTHYECKHUE MPEIUIOKEHUS C MOMOLIBIO CBSA30K
€I .., TO .., B TOM H TOJBKO TOM CIydae,
JIOTMYECKUX CBA30K M, WIH. BBIABIATE HEOOX0MMBIE
U JIOCTaTOYHbIE  YCIIOBH, bopmynupoBaTh
IIPOTUBOIIOJIOKHBIE TEOPEMBI. 3anuceiBaTh
YPaBHEHHE TIPSAMOM, YpPaBHEHHE  OKDPYKHOCTH.
N300paxxaTh ~ Ha  KOOPAMHATHOM  IJIOCKOCTH
MHO’KECTBO PEUICHUM CHCTEM YypaBHEHUH C JIBYyMs
HEU3BECTHBIMM; (UIYphl, 3aJaHHbIE HEPAaBEHCTBOM
WIM CUCTEMOM HEPABEHCTB C JBYMsI HEU3BECTHBIMU
IloBTOpEeHuUe Kypca ajaredpbl 15

(pe3epB BpeMeHH)




