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IosicHuTEILHAA 3aNIUCKA

I[aHHaH pa60qa;1 nporpamMmma 1Mo MaTCMaTuKe IJIsd 5-9 xmaccoB cocTaBlicHA Ha OCHOBE:

Kypc matematnku 5-9 xiaccoB sBisieTcst pyHIaMEHTOM U MAaTEMaTHIeCKOTo 00pa30BaHMs U Pa3BUTHS IIKOJILHUKOB, TOMHUHUPYONIEH QYHKIIEH TIPH ero

M3y4YCHUH B 3TOM BO3PACTE SBJISETCS MHTEIUIEKTYyaIbHOE Pa3BUTHE ydammxcs. Kypc mocTpoeH Ha B3BEIIEHHOM COOTHOIICHUH HOBBIX M pPaHEe YCBOCHHBIX 3Ha-
HHﬁ, 00s13aTEIbHBIX U JOMNOJIHUTCIIBHBIX TCM IJId U3YUYCHUS, 4 TAKIKC YUYUTHIBACT BO3PACTHBIC U HHAUBUIYAJIbHBIC 0COOEHHOCTH YCBOCHU A 3HAHU I yqaliuMucH.
Ha n3y4yeHnue MareMaTHK B OCHOBHOH IIIKOJIE OTBOJUTCS 5 Y4eOHBIX YacOB B HEJIEIIO B TEUEHHE KaXKI0T0 roja ooydenus B 5-8 kiaccax (170 gacos), B 9 kiac-

depepanbHbIi rocyAapcTBEHHbIM 06pa3oBaTeNbHbINA CTaHAAPT OCHOBHOrO obuwero o6pasosaHua / MuHUCTepcTBo 06pa3oBaHma 1 Hayku PO, — M.: MpocselyeHue,
2011(CtaHpapTbl BTOpOro nokoneHus). NMpukas MuHUcTepcTBa 06pasoBaHmsa U Hayku PO o1 17.12.2010 N21897;

OCHOBHas 00111e00pa3oBaTenbHas IporpaMMa OCHOBHOT0 ob1ero oopasoanus MbOY Yubsnosckoi CILL;
MporpamMmsbl 0011Ie00pa3oBaTeIbHBIX yUpexaeH. MaTemaTuka: nmporpamMmsl: 5-11 kmaccer A.I.Mep3msk, /, B.b. Tlomonckuii, M.C. Sxup u ap.).-

M.:Benrana-I"pad, 2017.

cax (165 gacoB), Bcero 845 yacos.

B 5—6 xnaccax u3yuaercs npeamer «MaTeMaTrkay (MHTETPHPOBAHHBIN MpeIMeT), B 7—9 Kilaccax mapajijIeibHO U3YydaroTcs NnpeaMeThl «Anreopay u «I'eo-

MCTpHU».

PacnpeﬂeneHHe yqe6Horo BPCMCHH MCIKAY 3TUMU MIPECAMETAMHA IIPCACTABIICHO B Ta6n1/1ue.

Knaccer [IpenmeTh MaTEMAaTHYECKOTO IIHKJIA KonnyectBo 4acoB Ha cTy-
MeHU OCHOBHOTO 00pa3oBa-
HUS
5-6 Matemaruka 340
7-9 Anrebpa 319
I'eomerpus 186
Bcero 845

1. Ilnanupyemblie pe3yJbTaThl 0CBOCHHUS MPOrPaAMMBI




JIn4HOCTHBIE, MeTaNpeIMeTHbIE H NPeIMeTHbIEe Pe3y/IbTaThI
OCBOEHHS CO/Iep:KaHus Kypca

[TporpaMma 103BOJISIET JOOUBATHCS CIIETYIOMINX PE3yIbTaTOB OCBOSHHUS 00pa30BaTEeIbHON IPOrpaMMbI OCHOBHOT'O O0IIET0 00pa3oBaHUsL:

JUYHOCHMHbLE:

OTBETCTBEHHOTO OTHOUICHHUS K YYCHHIO, TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOMIUXCS K CAMOPa3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIUHU K
00yUYEHHIO U TIO3HAHMUIO;

(dbopMHpOBaHUS KOMMYHMKATHUBHOM KOMIETEHTHOCTH B OOIIEHHWU M COTPYAHUYECTBE CO CBEPCTHUKAMM, CTAPIIMMHU U MIIAJIIMMHU B 00pa3oBaTeib-
HOH, yueOHO-HCCIIeA0BATENbCKOM, TBOPUECKOM U IPYTrUX BUIAX AEATEIbHOCTY;

YMEHHUS SICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOHM MBICITH B YCTHOW M IIMCbMEHHOHN PEYH, IIOHMMATh CMBICIT IOCTABJICHHOM 3a/1a4M, BRICTPANBATh apry-
MEHTAINIO, IPUBONUTH IPUMEPHI K KOHTPIIPUMEPHI;

NEPBOHAYAIILHOTO MPEJICTABICHHS O MaTEMaTHUECKOM HayKe Kak cepe 4enoBeuecKoil NesTeIbHOCTH, 00 dTamnax e€ pa3BuUTHs, 0 €€ 3HAYMMOCTH IS
Pa3BHUTHUS IUBUIN3AINN, OCO3HAHUS BKJIA/Ia OTEUYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOW HAyKH, ITATPUOTU3MA, yBaXKEeHUS K OTedecTBY

® KPUTHUYHOCTH MBIIUICHUS, YMEHUS PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS, OTINYATh TUTIOTE3Y OT (haKTa;

® KpEaTWBHOCTHU MBIIUICHUS, MHULIUATHBBI, HAXOAYUBOCTH, aKTUBHOCTH TPH PEIICHUH apu(PMETHUIECKUX 3a1a4;

® yMEHHS KOHTPOJHMPOBATH MPOLIECC U PE3YNIbTAT YIeOHON MaTeMaTHUECKON AEATEIbHOCTH;

e (opMupoBaHHs CIOCOOHOCTH K SMOIIMOHATIFHOMY BOCIIPUSATHIO MaTEMAaTHYECKUX 00BEKTOB, 3a]1a4, peIIeHUi, pacCyKICHUH;
Memanpeomemuule:

YMEHHSI CAMOCTOSATEIIFHO ONPEILNIATh e CBOCro 0OO0Y4YeHHs, CTaBUTh U (OPMYIUPOBATH Ui ce0si HOBBIE 3a7aud B y4é0e, pa3BUBaTh MOTHBBI U
MHTEPECHI CBOCH MO3HABATEIBbHOU JIESITEIBHOCTH;

CITOCOOHOCTH CaMOCTOSITENIPHO TIAHUPOBATh aJIbTEPHATHUBHBIC MYTH JOCTHIKEHUS IICJIeH, 0CO3HAHHO BBHIOMpPATh HambOojee 3(hPeKTUBHBIC CIIOCOOBI
pelieHus yaeOHBIX ¥ MMO3HABATEIBHBIX 3a/1a4;

YMEHUS OCYIIECTBISTH KOHTPOJIb IO 00pa3ily 1 BHOCUTH HEOOXOIUMbIE KOPPEKTUBHI,

CIIOCOOHOCTH a/IEKBATHO OIEHUBATH MPABHIFHOCTh MIIM OIIMOOYHOCTDH BBIIIOJHEHUSI YUeOHOH 3a7auu, €€ 00bEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3-
MO>HOCTH €€ PEILCHHUS;

YMEHUS YCTaHABJIMBATh MPUYUHHO-CIIECTBEHHBIE CBS3H; CTPOUTD JIOTHYECKUE PACCYKICHUS, YMO3AKIIOUCHHs! (MHAYKTUBHBIE, TEAYKTUBHBIE U 110 aHa-
JIOTUH) U BBIBOJIBI;

YMEHHUSI CO3/1aBaTh, IPUMEHATH U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA, MOJEIN M CXEMBI JUIsl pelleHHs] y4eOHbIX U TO3HABATENIbHbIX 3a-
Jad;

Pa3BUTHsI CIIOCOOHOCTH OPraHU30BBIBATh yU4EOHOE COTPYIHUYECTBO U COBMECTHYIO JESTEIbHOCTh C YUMTEIEM U CBEPCTHUKAMM: OIPEIEINIATh LeNH, pac-
npeaensaTh GyHKIHUU U POJIM YYaCTHUKOB, B3aUMOAECHCTBOBATh U HAXOAUTh O0IIME CIIOCOOB! paboThl; yMEeHUs padoTaTh B IpyIlNe: HaXOAUTh o01ee pe-
IICHUE U pa3penaTh KOH(IMKTH HA OCHOBE COTIIACOBAHMS MO3UIMHA U yU€Ta HHTEPECOB; CIyIIATh MapTHEPA; POPMYINPOBATH, APTYMEHTUPOBATH U OT-
CTauBaTh CBOE MHECHME;



e ¢dopMupoBaHus y4yeOHON U OONIECTIONH30BATENHCKON KOMIIETEHTHOCTH B OOJIACTH HCIIOJIb30BaHUS WH(OPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH
(MKT-xommereHTHOCTEH);

® TIEPBOHAYAILHOTO MPEACTABICHUS 00 UIEAX M O METO/IaX MaTEMaTUKHU KaK 00 YHUBEPCATILHOM SI3bIKE HAYKU U TEXHHKH;

® Da3BHUTHS CIIOCOOHOCTH BHIETh MATEMATHYECKYIO 33/1ady B IPYTUX AUCIUIUIMHAX, B OKPYXKAIOIIEH KU3HHU;

® YMEHHS HAaXOJIWUTh B PA3NTMYHBIX UCTOUYHUKAX MH(POPMAIHIO, HEOOXOAUMYIO JIJIsi PEIICHUS MaTeMaTUYECKUX MPOoOJeM, U TIPEACTABIATH €€ B MOHSATHOM
(dbopMe; TPUHUMATH PEIICHUE B YCIOBUIX HEMOTHON U M30BITOUHOM, TOUHOW U BEPOITHOCTHON MH(POPMAITUH;

® yYMEHHS IMOHUMATh M UCIOJb30BaTh MaTEMAaTUUECKHUE CPEICTBA HATVISITHOCTU (PUCYHKH, YEPTEKHU, CXEMBI U JIp.) JIUISl WIUTFOCTPAIlUU, HHTEPIPETAINH, ap-

TYMEHTAINH;

YMEHHUS BBIIBUTATh THIOTE3bI MPU PEIICHUH YIeOHBIX 3a71a4 U IOHUMaHUsl HEOOXOJMMOCTH UX MTPOBEPKH;

MMOHUMaHHUS CYIIHOCTH aJTOPUTMUYECKUX MPEANUCAHUN U YMEHUS TEHCTBOBATh B COOTBETCTBUM C MPEJIOKEHHBIM aJITOPUTMOM;

YMEHHS CAMOCTOSATEIHHO CTAaBUTH II€]IH, BEIOUPATh U CO3AaBaTh aJTOPUTMEI JIJISl PEIICHHs YIeOHBIX MATEMATHYECKUX MPOOIIEM;

CIOCOOHOCTH TIAHUPOBATH U OCYIIECTBIISITH JIEATEIBHOCTh, HAIPABICHHYIO Ha PEIICHHUE 3a]1a4 HUCCIIEI0BATEILCKOTO XapaKTepa;

npeomemmboie:

® OCO3HAHHUC 3HAYCHHUA MaTCMAaTUKH OJIA HOBCCI[HCBHOI‘/'I JKHU3HH YCJIOBCKaA,

® [IpE/ICTaBJICHHUS O MaTeMaTHYECKON HayKe Kak cepe MaTeMaTHu4ecKoi JeATeIbHOCTH, 00 dTanax e€ pa3BUTHS, 0 €€ 3HAUUMOCTH JIJIs1 pa3BUTHUS [IUBHIIHU-
3alMy;

® yMeHHUs paboTaTh C MATEMAaTHUYECKUM TEKCTOM (CTPYKTYPHPOBaHUE, N3BIICUEHUE HEOOXOAMMOM HH(POPMAIINN), TOYHO U TPAMOTHO BBIPAXKaThb CBOU
MBICIIU B YCTHOW Y MUCBMEHHON Peuy, IPUMEHSS MAaTEMATUYECKYIO TEPMUHOJIOTHUIO U CUMBOJIMKY, UCIIOJIb30BaTh PA3JIMYHBIC SI3bIKM MAaTEMAaTHKH (CII0-
BECHBII, CHMBOJIMYECKUH, TpaQUUecKHii), pa3BUTHS CIIOCOOHOCTH 0OOCHOBBIBATH CYXKIACHMUS, TPOBOAUTH KJIacCHU(UKAIIHIO;

e RBIaJieHUs] 0a30BBIM TIOHATUHHBIM aIlllapaToM: UMETh MPEACTABIICHUE O YHCIIE, TPOOH, MMPOIIEHTaX, 00 OCHOBHBIX T€OMETPHYECKHX 00BEKTaX (TOUKaA,
npsiMasi, IOMaHasi, yroJl, MHOTOYTOJIBHHK, MHOTOTPaHHUK, KPYT, OKPY>KHOCTb, I1ap, cdepa u 1p.), GopMupoBaHUS MPEICTABICHUNH O CTATUCTHUECKUX
3aKOHOMEPHOCTSX B PEAUTBHOM MHUPE U PA3JIMYHBIX CIIOCO0aX WX U3YUCHHS;

® [IPaKTUYECKH 3HAUMMbIE MAaTEMAaTUUECKIE YMEHUS U HABBIKU, X PUMEHEHHE K PEIICHUI0 MAaTeMaTHYECKUX U HEeMaTeMaTHYeCKUX 3a/1a4, Ipearnoa-
raroiue yMeHusI:

® BBINOJHATH BHIYUCICHUS C HATYpAIbHBIMU YHUCIAMH, OOBIKHOBEHHBIMU U €CITHUHBIMH IPOOSMU MOJIO0KUTEILHBIMHI U OTPUIIATEIbHBIMU YHCIAMH;
® pemath TEKCTOBBIE 3a/1a4 apU(PMETHUECKIM CIIOCOOOM U C TIOMOIIbIO YpaBHEHUIA;

e u300paxxarh PUTYpHI HA TIJIOCKOCTH;

® HCIOJIb30BATh TEOMETPUUCCKUN «SI3BIK» ISl OMUCAHUS TIPEIMETOB OKPY>KAIOIIETO MUPA;

® U3MEPATH JUIMHBI OTPE3KOB, BETUYHHBI YTIJIOB, BEIYUCIIATH IIOMIAAA U 00BEMBI QUTYD

® pacro3HaBaTh U U300paXKaTh paBHBIC U CHMMETPUYHBIE (PUTYPHI;



MIPOBOJIUTH HECIIOKHbBIEC TPAKTUYECKUE BHIYUCIICHUS C IPOLIEHTAMMU, UCII0Ib30BaTh IPUKUJIKY U OLICHKY;

BBITIOJHATH HEOOXOAUMBIE U3MEPEHUS;

UCIIONIb30BaTh OYKBEHHYIO CUMBOJIUKY JJIs 3alMUCU OOIINX YTBEPKACHUU, GOpMYI, BRIPAXKCHUN, ypaBHEHUM;

CTPOUTH Ha KOOPJAMHATHON TJIOCKOCTH TOYKH T10 33JJaHHBIM KOOPIMHATAM, OTIPEIEIATh KOOPIMHATHI TOUEK;

YUTATh U UCIIOJI30BATh HH(OPMAITUIO, TIPEACTABICHHYIO B BUIE TaOIUIIbI, TUarpaMMBbI (CTOJIOUATON MM KPYTrOBO#), B TpadymuecKoM BHJIC,
pemaTh mpocTenime KOMOMHATOPHBIE 33a/1a4l TIEpeO0pPOM BO3MOKHBIX BAPHAHTOB.

I[LnanupyemMsble pe3yabTaThl 00y4eHHsI MaTeMaTHKe B 5-6 KJaccax
APUOMETUKA
Ilo oxoHYAHMHU M3YUYEHHUS] KYyPCa YUYALIMACH HAYYUTCS:

-IOHUMAaTh OCOOEHHOCTH JAECATUYHON CUCTEMBI CUMCIICHHUS;

-MCII0JIb30BATh MIOHATHS, CBA3AHHBIE C ACIIMMOCTBIO HATYPAJIbHBIX YHUCEIL,

-BBIpaXaTh YKCJa B SKBUBAIECHTHBIX (popMax, BeIOMpas HanboJsiee MOXOASIYI0 B 3aBUCUMOCTH OT KOHKPETHOM CUTYaluu;

-CpPaBHMBATh U YIOPSAJOYUBATH PALIMOHAIBHBIC YNCIA;

-BBIIIOJIHATH BBIYHACIIEHUS C PALIMOHAIIBHBIMU YHCIAMH, COUETasl YCTHBIE U MUCbMEHHBIE TPUEMBI BBIYUCIICHUHN, IIPUMEHSATD KaIbKYJIATOD;

- HCIIOJIb30BaTh IOHATHS U YMEHHs, CBSI3aHHBIE C IIPOIIOPLMOHAILHOCTBIO BEJIMYUH, IPOLIEHTAMHU, B XOJ/I€ PEIICHUS MaTEMAaTUYECKUX 3a1a4 U 3a7a4 U3 CMEX-
HBIX IPEAMETOB, BBIIIOIHATH HECIOKHBIE IIPAKTUYECKUE PACUETHI;

- aHAJIM3UPOBATH TPAPUKH 3aBUCUMOCTEH MEXly BeTMUMHAMHU (PacCTOsTHHE, BpeMs, TeMIepaTypa 1 T.I1.).

Yyamuiicst HOJYy4YUT BO3MOKHOCTD:

- TIO3HAKOMHTLCS C TO3HIIMOHHBIMHM CHCTEMaMU CUHCIICHHUS C OCHOBAaHUSAMH, OTIIMYHBIMH OT 10;

- YIIyOWTh M pa3BUTH MPEACTABICHHS O HATYPAJbHBIX YHCIAX U CBOMCTBAaX JEIUMOCTH;

- Hay4UThCS UCTIONIB30BaTh MPUEMBI, PAIlHOHATN3UPYIOLINE BIYUCIICHHUS, TIPUOOPECTH HaBBIK KOHTPOJIUPOBATH BBIUUCIICHHUS, BEIOUpas MOAXOASIINN IS CUTY-
aryu cIocoo.

UMCJIOBBIE U bYKBEHHBIE BBIPAXKEHW . YPABHEHU .

ITo oxoHYaAHMM M3YyYeHHUs Kypca YYAlIUiCcs HAYYUTCS:

- BBIIIOJIHATB OIICPAlHH C YHCJIOBBIMU BBIPAXKCHUAMM



- BBITIOJIHATH TPE0Opa3oBaHusi OYKBEHHBIX BBIPAKEHUN(PACKPBITHE CKOOOK, MPUBEACHHE MOTOOHBIX CIaraeMbIX);
- pemaTh JIMHEHHBIC YPaBHEHUS, PEIIaTh TEKCTOBBIC 3a/1a4l aNreOpandecKuM METOIOM.

Yyammiicst MoJy4YuT BO3MOKHOCTh:
- pa3BUTH MPEICTaBICHUS O OYKBEHHBIX BRIPAKEHUSX U UX MPEOOPA3OBAHMSIX;
- OBJIQJIETh CIICHMAIBHBIMU MTPUEMAMU PENICHUS] YPABHEHUM, PUMEHSATH annapaT ypaBHEHUH ISl pEIICHUST KaK TEKCTOBBIX, TaK M MPAKTUYECKUX 3a/1a4.

I'EOMETPUYECKHUE ®UI'YPBI. UBMEPEHUE ' EOMETPUYECKMX BEJIMYNH

ITo oxkOHYaHMHU M3YUYEHHUS KYyPCa YYALUMIACH HAYYUTCSH:

- pacro3HaBaTh Ha YepTEKax, PUCYHKaX, MOAEISAX U B OKPYXKAIOIEM MUPE MJIOCKHE U MTPOCTPAHCTBEHHBIE T€OMETPUUYECKHE (DUTYPBI U UX JIIEMEHTHI;
- CTPOUTB YIJIBI, ONPEIENATh UX TPaLyCHYIO MEPY;

- pacro3HaBaTh U H300paxarh pa3BEPTKU KyOa, MPSIMOYTOIBHOTO MapajulesenuIieaa, IpaBuIbHON MUpaMUIbl, HWINHAPA U KOHYCa,

- OMpEAENATH M0 JUHEHHBIM pa3MepaM pa3BEPTKU PUTyphl JIMHEHHBIE pa3Mepbl caMoil GUTYphl U HA000POT;

- BBIUUCIIATE 00BEM MPSMOYTOJILHOTO Mapajiesienunena u Kyoa.

Yyammiicst MOJy4YUT BO3MOKHOCTh:
- HAYYUTHCS BBIYUCIIATH O0BEM MTPOCTPAHCTBEHHBIX T€OMETPHUUECKUX (PUTYDP, COCTABIICHHBIX U3 MPSMOYTOJIbHBIX TapaJlJIe/ICIHUIICIOB;
- YTIIyOUTh ¥ Pa3BUThH MPEICTABICHHS O IPOCTPAHCTBEHHBIX T€OMETPUIECKUX (pUrypax;
- HAYYUThCS IPUMEHSATH MOHATUE PA3BEPTKH JIJI BHIMOJHEHUS TPAKTUYECKUX PACUETOB.

SJIEMEHTBI CTATUCTUKH, BEPOATHOCTU. KOMBUHATOPHBIE 3AJTAYNA.

ITo okOHYAHUM U3YUYEHHS KYPCa YYAIIMHCA HAYYUTCSH:
-HCTIOJTh30BATh MPOCTEUIIIIE CITOCOOBI TPEICTABICHHIS M aHAIM3a CTATUCTUYCCKHUX JaHHBIX;
- pemath KOMOMHATOPHBIE 331a4U Ha HaXOKJEHHE KOJNYeCTBa OOBEKTOB WM KOMOUHAIUH.

Yyammiics moJy4uT BO3MOKHOCTh:

- MprOOpECTH IePBOHAYAIILHBIN OIBIT OPTaHU3AIMH COOPa JAHHBIX MPH MPOBEACHUHU OMPOca 0OLIECTBEHHOTO MHEHHUS, OCYIIECTBIIATh UX aHAIN3, TIPEACTaB-
JSTh Pe3yNbTaThl OMPOCa B BUE TaOIUIIBI, TUATPAMMBI;

- Hay4UThCS HEKOTOPBIM CIEIMAIbHBIM pUEMaM pelieHnsi KOMOMHATOPHBIX 3a/a4.

Ilnannpyemble pe3ybTaThl U3ydeHHs aaredpnbl B 7-9 Kkiaccax

AJI'EBPAMYECKUE BBIPAXKEHUW A

Bbll’lyCKHuK Hayvumcs:



® OIEPUPOBATH MOHATHAMH «TOXKAECTBOY», «TOXKJAECTBEHHBIE MpeoOpa3oBaHus», peuiaTh 3aa4u, cojepxKaiiue OyKBeHHbIE JaHHbIe, paboTath ¢ (hopmyna-
MH;

® ONEpUPOBATH MOHATHEM KBAJAPATHOTO KOPHS, MPUMEHSThH €T0 B BBIYUCIICHUSX;

®  BBINIOJIHATH IPEOOPA30BAHUS BBIPAKCHHIMA, COIEPIKAIIUX CTETICHH C TETBIMU TIOKAa3aTeIIIMHA U KBaJIPaTHBIC KOPHHU;

®  BBINIOJHATH TOXKACCTBEHHBIE MPE0OPa30BaHUs PAIlMOHATBLHBIX BRIPAKEHU HA OCHOBE MPABUJI ICUCTBUN HAJl MHOTOWICHAMH H aNreOpandecKuMu Apo-
OsaMu;

¢  BBINIOJHATH PAa3JIOKCHHUEC MHOTOYJICHOB Ha MHOKUTCIIHN.
BblnyCKHllK noayuum 603MOMHCHOCHLb:

®  BBINOJIHUTH MHOTOIIATOBBIE MMPEOOPa30BaHMsI PAlMOHATBHBIX BBIPAKEHUH, TPUMEHSS IUPOKUI BEIOOP ClIOCOOOB U MPUEMOB;

® PUMEHSTH TOXKICCTBEHHBIC TPEOOPA30BAHUS IS PEIICHUS 33/1a4 U3 PA3IUYHBIX Pa3JIeioB Kypca.
YPABHEHUA
Buinycknuk nayuumces:

e pelaTb OCHOBHBIEC BU/IbI PALIMOHAIIBHBIX YPABHEHUN C OJHOM NIEPEMEHHOM, CUCTEMBI BYX YPaBHEHUH C IBYMs [IEPEMEHHBIMY;

® [OHMMATh ypaBHEHHE KaK BOKHEUIIIYIO MATEMAaTHYECKYIO MOJICITb JIJIsl OMIMCAHUS M U3YyYCHHUS pa3HOOOPA3HBIX PEAbHBIX CHTYAIUi, PEIlaTh TSKCTOBBIC
3a/1a4M aNreOpandecKuM METOJIOM;

® MPUMEHATH rpapuUIecKue MPeCTaBICHHS /IS UCCIICIOBAHUS YPAaBHEHUH, UCCIIEIOBAHHS U PEIICHUS CUCTEM YPaBHCHHUH C ABYMS IIEPEMEHHBIMH.

BblnyCKHllK nojiyuum 603MOIICHOCHIb:

e OsBnajeTh CrielUaIbHBIMU IPUEMaMU PELICHUS] YPaBHEHUH U CUCTEM YpaBHEHH; YBEpPEHHO MPUMEHSTH amnmnapaT ypaBHEHHM Il pelIeHns pa3Hoo0-
Pa3HbBIX 3a7]a4 U3 MAaTEMATHUKH, CMEKHBIX MPEIMETOB, TPAKTUKH;

e [IpumensaTs rpaduueckue MpeacTaBiIeHUs IS HCCIe0BaHUs YPaBHEHUH, CUCTEM ypaBHEHUH, coaepkKamux OyKkBeHHbIe KO3 DUIIUEHTHI.
HEPABEHCTBA

Buinycknuk nayuumcs:
[TonuMaTh TEPMUHOJIOTHIO U CUMBOJIUKY, CBSI3aHHYIO C OTHOIIICHMEM HEPABEHCTBA, CBOMCTBA YUCIIOBBIX HEPABEHCTB;

e PemaTh IMHENHbIE HEPABEHCTBA C OJJHOM MEPEMEHHON M UX CUCTEMBbI; pellaTh KBaJpaTHbIE HEPABECTBA C ONIOPOM Ha rpauyecKue NMpeACTaBICHUS;
e [IpumeHATH anmapaT HEPaBEHCTB JIS PELICHMS 3a1a4 U3 PA3JIMUHBIX Pa3/ieloB Kypca.

Bbll’lyCKHllK noayuum 603MONCHOCHIb:



L4 OBJ'Ia,ZlCTL pa3InIHbIMU HpI/IéMaMI/I A0Ka34aTCJIbCTBAa HEPABCHCTB, YBECPCHHO IIPUMCHATDH AllIIapaTHECPABCHCTB JIA PCIICHUSA p83H006pa3HBIX MaremMaru-
YCCKUX 3aJiay, 3aia4 U3 CMCIKHBIX IMPECAMCTOB U IIPAKTHUKH;

L4 HpI/IMeHHTB Fpa(I)I/I‘-IeCKI/IC OpeACTaBJIICHUSA IJId UCCIICAOBAHUA HCPABCHCTB, COACPKAIIUX 6YKBGHHLI€ KOB(I)(I)I/II_II/IGHTLI.

YMCJIOBBIE MHOXECTBA

Buinycknuk nayuumcesn:
e [loHMMaTh TEPMUHOJIOTUIO U CUMBOJIMKY, CBSI3aHHbBIE C IOHSTUEM MHO>KECTBA, BHIIOJIHATH ONEPAIIMU Ha/l MHOXXECTBAMU,
e licnonb30BaTh HaYAJIbHBIEC TPEICTABICHUS O MHOXKECTBE ACHUCTBUTENBHBIX YUCEIL.

Bbll’lyCKHuK noayuum 603MONCHOCHLb:

e Pa3BuBarth IpEACTAaBJICHHUEC O MHOKCCTBAX;
e Pa3BuBarth OpCACTABJICHUEC O YUCIIC U YHUCJIOBBIX CUCTEMAX OT HATYyPAJIbHBIX YHUCCII 10 IIGIZCTBHTGJILHBIX; 0 poJjin BBIUMCIICHUH B IMPAKTHUKCE,

e Pa3BuTh 1 yriyOuTh 3HaHUS O JECATHUYHOM 3aMHMCH JEHCTBUTENBHBIX YHCel (IepUOINYECKUe U HETIePHOJUIECKHe TPOOH )
OYHKINN

Buvinycknuk nayuumcs:

e [loHUMaTh U UCTIONIB30BaTh (PYHKIIMOHAIBHBIC TOHATH.A3BIK  (TEPMUHBI, CAMBOJIMYECKHE 0003HAUCHHS);

e Ctpouth rpaduku 31eMeHTapHbIX (YHKIUH, HCCIeI0BaTh CBOWCTBA YHCIOBBIX (DYHKIIMI Ha OCHOBE U3YyUEHUs MOBEICHUS UX TPa(PUKOB;

e [loHumaTh PyHKIMIO KaK BXKHEHIIYI0 MATEMAaTUYECKYIO MOJIEIb JUIsl OTUCAHUSI POLIECCOB U SBJIICHUN OKPYXKAIOIIEro MUPA, MPUMEHSAThH (PYHKIIHO-
HaJbHBIN S3bIK AJI OTIMCAHUS U UCCIEAOBAHUS 3aBUCUMOCTEN MKy (GU3MUECKUMU BETUYUHAMU;

e [loHUMAaTH U UCTIONB30BATh S3BIK MOCIIEIOBATEIBHOCTEN (TEPMUHBI, CAMBOJIMYECKHE 0003HAUCHMS)

o [IpumeHATH POPMYIBI, CBS3aHHBIC C APUPMETHUECKON M F€OMETPHUECKON MPOTPECCUsIMU, U anmapar, cHopMUpOBAaHHBINA MTPHU U3YICHUH JPYTHUX pa3-
JIeJIOB Kypca, K PEIICHHUIO 3a/1a4, B TOM YHUCIIE C KOHTEKCTOM U3 PEAIbHOM KU3HU.

Bbll’lyCKHuK nojiyuum 603MOXNCHOCHIb:

e [IpoBoauTH HCCIIEIOBAaHMS, CBSA3aHHBIEC C U3YYEHUEM CBOWMCTB (DYHKIIHMH, B TOM YHCJIE C UCIIOIh30BAHNEM KOMITBIOTEPA; HA OCHOBE rPpah)uKOB H3yUCH-
HBIX (QYHKIUI CTpOUTH OoJiee clIoXKHBbIe Tpaduku (KyCOUYHO-3a/IaHHbIE, C BEIKOJIOTHIMU TOYKAMU U T.11. );
e lcnonb30BaTh GyHKIMOHAIBHEIEC TPEICTABICHUS M CBOMCTBA ()YHKIIMU PEHICHUSI MATEMaTHYECKUX 3aj1ad M3 Pa3IMyHbIX Pa3/IeioB Kypca;



e Pemars KOMOMHUPOBAHHBIE 33/1a4H C IPUMEHEHHEM (OPMYII N-TO YiI€Ha U CyMMBbI IIEPBBIX N YICHOB apU(PMETUYECKON U FeOMETPUUECKOM Iporpec-
CHi, IPUMEHSISI IPH ATOM armnapaT ypaBHEHHUH U HEpaBEHCTB;

e [loHumarp apupMeTHUECKYIO U TEOMETPHUECKYIO MPOrPeccuy Kak (PYHKIIMK HATYpaJIbHOTO apryMEHTa; CBS3bIBATh apU(METUUYECKYIO IPOTPECCHUIO C
JUHENHBIM POCTOM, TEOMETPUYECKYIO - C SKCIIOHEHIIUAIBHBIM POCTOM.

BJIEMEHTbI IPUKJIA JTHOU MATEMATHUKH

Buvinycknuk nayuumcs:
e lcmonb30BaTh B X0/Ie peUICHHS 3a/1a4 dJIeMEHTapHbIE MIPEICTABICHHS, CBSI3aHHBIC C MPUOIMKEHHBIMU 3HAYCHHUSIMH BEIINYHH;
e lcmonb30Barh MpocTeiIe CrnocoObl MPEACTaBICHUS U aHATN3a CTATUCTUYECKUX JTAHHBIX;
¢ HaxoauTh OTHOCUTENHHYIO YACTOTY U BEPOSITHOCTH CIIy4aifHOTO COOBITHS;
e PemaTth KOMOMHATOPHBIE 3a/1a4K Ha HAXOXACHUE YHCa O0bEKTOB UM KOMOWHAIUH.

Bbll’lyCKHuK noayuum 603MONHCHOCHLb:

e [loHATH, UTO YUCIIOBBIE JAaHHBIE, KOTOPHIE UCTIONB3YIOTCS JIIsl XapaKTEePUCTUKU 0OBEKTOB OKPYKAIOILIEr0 MUPA, SBJISIOTCSA MPEUMYIIECTBEHHO MPUOIH-
KEHHBIMH, UTO T10 3aITUCH MPUOIMKEHHBIX 3HAUEHUH, COJEPKAIUXCS B MHPOPMAITMOHHBIX UCTOYHHKAX, MOKHO CYAUTH O IOTPEIIHOCTH MPUOIHIKe-
HUS;

e [loHATH, UTO MOTPEIIHOCTH PE3yJIbTAaTa BRIYUCICHUN JOHKHA OBITH COU3MEPUMA C MOTPEIIHOCTHIO UCXOAHBIX TAHHBIX;

e [IpuoOpectu mepBOHAYATIBHBIN ONBIT OPraHU3aMy cOOpa TaHHBIX MTPH MPOBEACHUH ONPOCca OOIMIECTBEHHOTO MHEHUS, OCYIIECTBIIATh UX aHAIIU3, TPE-
CTaBJIATH PE3YJbTAThl OMPOCA B BHJIE TAOIUIIbI, AUATPAMMBI;

e [IpuoOpectu ONBIT MPOBEICHHS CITYyYaifHBIX SKCIIEPUMEHTOB, B TOM YHCIIE C TOMOIIBI0 KOMITBIOTEPHOTO MOJICITMPOBAHNS, HHTEPIIPETAIIMH UX PE3YIIbTa-
TOB; HAYYUTHCS HEKOTOPHIM CHEIMATIBHBIM MPUEMaM pelIeHUs] KOMOMHATOPHBIX 3a/1a4.

Ili1anupyemble pe3yJibTaThl H3yYeHUs] FreoMeTpuM B 7-9 Kiaccax

I'EOMETPUYECKUE ®UI'YPBI
BbInycKHUK HAY4YHTCS

e [lonb30BaThCs SA3BIKOM T€OMETPUH JIJISI OTTMCAHUS TIPEIMETOB OKPYKAIOIIETO MUPa M MX B3aUMHOI'O PaCIOJIOKCHHUS;
e PacnosHaBath 1 H300pakaTh HA YEPTEKAX U PUCYHKAX Te€OMETpUUYEeCcKUue PUTYpPhI U UX KOMOWHAIUY;
e KiaccudunupoBats reomerpuueckue GUTypbl;



e HaxoauTh 3HaU€HMS JUIMH JIMHEHHBIX 3JIEMEHTOB (PUTyp U MX OTHOILLIEHMS, TpasycHyto Mepy yriioB oT 0 1o 180°, npumensis onpeaeneHus, CBOUCTBA U
MpU3HAKU (QUTYpP U UX DJIEMEHTOB, OTHOIIEHUS (HUTYp (pPaBEHCTBO, [10100K€e, CUMMETPUS, TOBOPOT, apaslieIbHbI EPEHOC);

e OrnepupoBaTh C HAYAJIbHBIMU MOHATUSAMHU TPUTOHOMETPHUH U BBIMIOJIHATH JIEMEHTApHbIE ONEpaluy HaJ PYHKIHUSIMHU YTJIOB;

e Jloka3bpIBaTh TEOPEMBI;

e Pemath 3a1aun Ha 10KA3aTENbCTBO, ONMUPASICh HA U3YYEHHbIE CBOWCTBA ()UTYP M OTHOLLIEHUIN MEXTYy HUMU U MPUMEHSS N3yUYE€HHbIE METO/IbI I0Ka3a-
TEJbCTBA,

e PemaTh HecOXKHBIE 3a/1a4l HA TOCTPOCHUE, IPUMEHSS OCHOBHBIE aJITOPUTMbI TIOCTPOEHUS C IIOMOILBIO LIUPKYJIS U JIMHEUKH;

e Pemath HpOCTCI\/'IIJ_II/Ie IJIAHUMCTPHUICCKUC 3aaa4U.
BLIHYCKHI/IK MOJY4YIMT BO3MOKHOCTD

e OsBnaZeTb METO/IaMHU PEILICHUS 3a]a4 Ha BBIYUCIICHUE U I0Ka3aTeIbCTBO: METOIOM OT IPOTUBHOTO, METOJIOM MOA00US, METOAOM Iiepedopa BapUaHTOB U
METOJ0M F€OMETPUUECKUX MECT TOUECK;

e [IpuoOpectu OMBIT MPUMEHEHUS ANTeOpPadeckoro M TPUTOHOMETPUYECKOTO anmnapara 1 uIei ABIKESHHUsI PU PEIICHUH TeOMETPUUYECKUX 3a1ad;

e OBnaseTh TPATUIIMOHHOM CXEMOM pelIeHUs 3a7a4 Ha TOCTPOEHUE C TOMOIIBIO IIUPKYJISl U TMHEHKU: aHallu3, MOCTPOCHUE, JOKA3aTENbCTBO U UCCIIE0-
BaHME;

e Hayuutbcs pemaTh 337241 Ha TOCTPOSHUE METOJOM T€OMETPUIECKUX MECT TOYEK U METOJIOM MOA00US;

e [IpuoOpecTu ONMBIT UCCIEAOBAHNS CBONCTB MIIAHUMETPUUYECKUX (PUTYP C ITOMOIIBbIO KOMITBIOTEPHBIX IPOrpamMMm;

e [IpuoOpecTu ONBIT BHITOTHEHHUS IPOCKTOB.
N3MEPEHUE 'EOMETPUYECKMX BEJIMYNH
BbinmyckHUK HayuyHuTCs

e llcnoab30BaTh CBOMCTBA HU3MCPCHUA JIMH, YIJTIOB U HJIOH_[aIICﬁ IpU pCIICHUM 3aJa4 Ha HAXOXACHUC NJIMHBI OTPE3Ka, JJIMHBI OKPYKHOCTH, AJIMHBI AYTHU
OKPY)KHOCTH, TPaJIyCHON MEpHI yIiia;

e BpMUUCIATH IUIOIIAAN TPEYTOJIBHUKOB, IIPSIMOYTOJIBHUKOB, TPAIlELIni, KPYTOB U CEKTOPOB;

e BBIUUCIATE IIHMHY OKPYXXHOCTH U JUTHHY JyTH OKPY)KHOCTH;

e BBIUUCIATE IJIMHBI JTMHEWHBIX 3JICMEHTOB (DUTYP U MX YTJIbI, HCIIOJIb3YS H3YYCHHBIC (DOPMYJIbI, B TOM YHCIe POPMYIIBI JUTMHBI OKPY>KHOCTH M JJTMHBI
IYTH OKPY>KHOCTH, (pOpMYyJIBI TUIOIIAACH QUTYD;

e Pemats 3a1a4n Ha TOKA3aTEIBCTBO C MCMOIB30BAaHUEM (POPMYIT JUTMHBI OKPY>KHOCTH M JUTUHBI IYTH OKPYXHOCTH, (POpMYIT TUTOIaAen Guryp;

e Pemarts MPAKTUYCCKUC 3aa4H, CBA3AHHBIC C HAXOKIACHUCM I'COMCTPHUICCKUX BCJ'II/IIII/IH( HCIIOJIB3YA ITPH H€O6XOI[I/IMOCTI/I CIIPAaBOYHHUKHU U TCXHUYICCKUC
CpelCcTBa).



Bl)ll'lyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHCHA:

e BpIUuCIATH Iiomaigun (bl/ll"yp, COCTAaBJICHHBIX U3 IBYX WUJIN Ooiee NpAMOYT'OJIbBHUKOB, IMapaJuICIIOrpaMMOB, TPCYT'OJIbHUKOB, Kpyra U CCKTOpPA,
e Brrumnciiath mIomaan MHOT'OYT'OJIbHUKOB, UCIIOJIB3Yd OTHOIICHHA PaBHOBCIMKOCTU W PAaBHOCOCTABJIICHHOCTH.

L4 HpI/IMCHHTB aﬂFeraI/I‘ICCKI/Iﬁ )41 TpI/IFOHOMCTpI/I‘-ICCKI/II\/'I amnmapar 1 uacu IBUKCHHUA ITPU PCIICHUU 3a/1a4 Ha BBIYUCIICHUC i (ONENGEY MHOT'OYT'OJIbHUKOB.

KOOPAMHATBI
BbInycKHUK HAYYHTCS

e BplunciATh IMHY OTpE3Ka 0 KOOPAUHATAM €r0 KOHIIOB; BBIYUCIIATE KOOPAUHATHI CEPEINHBI OTPE3KA;
e lcnosnb30BaTh KOOPAMHATHBIN METOJ ISl U3YUYEHHUs CBOMCTB MPSMBIX U OKPYKHOCTEH.

BLII’[yCKHHK MOJYYMT BO3MOKHOCTD

e OBnageTh KOOPJAMHATHBIM METOJIOM PEILIECHNUS 33]1a4 HA BBIUMCIIEHUE U J10KA3aTEIbCTBO;
e [IpuoOpecTyu OMBIT UCTIOIB30BAHHS KOMIIBIOTEPHBIX ITPOraMM JIJIsl aHAIHM3a YaCTHBIX CIyYaeB B3aMMHOTO PACIIONIOKEHHSI OKPY)KHOCTEH M MPSIMBIX;

e [IpuoOpecTu OMBIT BHIMOIHEHUS TPOEKTOB.
BEKTOPBI
BbInyCKHUK HAYyYHTCS

L4 OHGpHpOBaTB C BCKTOpAaMH: HAXOAUTb CYMMY U Pa3HOCTD JIBYX BCKTOPOB, 3aJlaHHBIX T'COMETPUYCCKH, HAXOAUTb BCKTOD, paBHHﬁ IIPOU3BCACHUIO 3adaH~
HOT'O BCKTOpPa HAa YHCJIO,

L4 HaXOI[I/ITB I BEKTOPOB, 3aJaHHBIX KOOpJUHATAMU: JJIMHY BECKTOPA, KOOPAUHATBI CYMMBbI U pa3HOCTH IBYX U boiee BCKTOPOB, KOOPJAHWHATHI ITPOU3BEC-
JACHHA BCKTOpPA HA YHUCJIO, IPUMCHSAA IIPpHU HCO6XOI[I/IMOCTI/I HCpCMGCTHTGJ’IBHHﬁ, coYeTaTeNIbHBIN WIIN pacnpenennTenLHHﬁ 3aKOHBI,

e BrpuucisaTh CKaJIIpHOC MMPOU3BCACHUC BEKTOPOB, HAXOAWUTL YIOJI MEKAY BEKTOPpaMU, YCTaHABJIMBATh MCPICHAUKYIIAPHOCTD IIPAMbBIX.
BI)II[yCKH]/IK MOJIYYUT BO3MOKHOCTD

L4 OBJ'Ia,I[CTL BCKTOPHBIM MCTOJIOM JJIA PCIICHUA 3a/1a4 Ha BBIYHUCIICHHUC U JOKA3aTCIbCTBO,

e [IproOpecTyu OMBIT BHITOTHEHHUS IPOCKTOB.



2. Cogep:xanne yueOHoro npeamera «Maremaruka. Aareopa. I'eomerpusny
COAEP KAHUE KYPCA MATEMATHKMH 5-6 KJIACCOB.

Apugpmemuxa
HarypajibHble ynciia
Psin HatypanbHbIX uncen. JlecaTudnas 3anuch HaTypadbHbIX yncen. OKpyrieHne HaTypaTbHBIX YHCEIL.
Koopaunatusiii myy.
CpaBHeHme HaTypabHBIX Yrcelsl. ClIoKeHHE M BRIYMTAHNUE HATypadbHbBIX uynces. CBONCTBA CII0KEHHUS.
YMHOXEHUE U IeJIeHUE HAaTypalibHbIX uncen. CBolicTBa yMHOKeHUs. Jlenenue ¢ octatkoM. CTENneHb Yucia ¢ HaTypaJibHbIM MTOKa3aTEeNEM.
Jlenutenu v KpaTHbIE HAaTYpaibHOTO uncia. Hanbonemuit o0muii aenmurens. Haumensiee obmiee kpatHoe. [Ipu3naku nenmumoct Ha 2, Ha 3, Ha 5, HA 9, Ha
10.
[IpocTeie u cocTaBHBIC Uynciia. PaznoxkeHne ynces Ha MPOCThIE MHOKUTEIN
Pemmenne TeKCTOBBIX 33/1a4 apru(PMETHUSCKUMHU CITIOCOOAMH.

JApoon
OO6bIkHOBEHHBIE 1podu. OCHOBHOE CBOMCTBO JApoou. Haxoxaenne npodu ot uncna. HaxoxaeHue uncia mo 3uadeHuto e€ qpoou. [IpaBunbHbIe U Hempa-

BUJIbHBIE poOu. CMelIaHHbIe YHcTa.

CpaBHeHHE OOBIKHOBEHHBIX JIpO0€i U CMEIIaHHBIX Yucell. ApupMeTndeckue AeUCTBUS ¢ OOBIKHOBEHHBIMH JIPOOSIMU U CMEIIAHHBIMU YHCIIaMHU.
Hecsatuunbie Apodu. CpaBHEHHE U OKPYTJICHHE AECATUYHBIX ApoOeil. ApupMeTrnueckue IeiCcTBUs C NECATUYHBIME IpoOsmu. [Ipukuaku pe3ynbTaToB Bbl-
yuciaeHui. [IpencraBienue qecsaTnaHoi 1pobu B Buae 0OBIKHOBEHHOM IpoOU U OOBIKHOBEHHOM B BUJIE NeCATUYHON. beckoHeuHble nepruoauuecKue aecs-
TU4HbIe Ipodu . [lecarnunoe nmpuOimxeHne 0ObIKHOBEHHOH JIpOOH.

OtHowenue. [TponieHTHOE OTHOLIEHHE ABYX uMcen. JleleHue Ynucia B JaHHOM OTHOIEeHHH. Maciital.

[Tponopuus. OcHOBHOE CBO¥CTBO Tiponiopiuu. [Ipsimast 1 oOpaTHast TPONOPIIMOHATHFHBIC 3aBUCUMOCTH.

ITponientsl. Haxoxxnenue npoueHToB oT yucia. HaxoxxaeHne yncnia no ero npoueHTaM.

Pemienue TekcTOBBIX 3324 apu(METHYECKIMH CIIOCOOaMHU.

PanmonanbHble ynciaa
[TonoxwutenbHble, OTpULIATENBbHBIE YKCIa U Yyucio 0.
ITpoTrBONOIOXKHBIE YnCiIa. MOMYyIIb YKCIA.
Lenbie uncna. PanponansHele uncna. CpaBHEHUE pallMOHATBHBIX yKced. ApudmMernueckue 1eiCcTBUS ¢ pallMOHAIbHBIMU YnciaMu. CBONCTBA CIOXKEHUS U
YMHOKEHUS palliOHAJIbHBIX YHCETI.
Koopaunatnas npsamasi. KoopauHartHast miaoCcKOCTb.

BeanunHbl, 3aBUCHMOCTH MKy BeJTMYUHAMU.
Enunune! nnunel, miomaay, o0bEMa, Macchl, BpeMEHH, CKOPOCTH.
[TapameTpsl 3aBHCUMOCTEN My BenmnunHaMu. [IpencraBnenue 3aBucuMocTeit B Buse hopMyil. Beraucienus mo gopmymnam.



YucnoBbie 1 OyKBeHHbIE BbIPasKeHHsl. Y PaBHEHHS.
YucnoBble BRIpaXeHUs. 3HAUCHHE YUCI0BOroBbIpakeHUs. [1ops a0k AeiicTBUil B YMCIIOBBIX BhIpaXKeHUsIX. bykBeHHbIe BbIpaxkeHus. Packpeitue ckobok. [1o-

NOOHBIE cl1araeMble, MPUBEIEHUE MOJOOHBIX cllaraeMbiX. @OpPMYIIbL.
VYpasuenus. Kopens ypaBHeHus. OCHOBHBIE CBOMCTBA ypaBHEHUN. PerieHne TEKCTOBBIX 3a4a4 C IOMOIIBIO YPAaBHEHUH.

JIEeMEeHTBI CTATHCTHKH, BeposATHOCTH. KoMOMHaTOpHBIE 3aga4n.
[IpencraBienue JaHHBIX B BUJIE€ TAOIUI, KPYTOBBIX U CTOJIOYATHIX TUarpamMm, rpauKkos.
Cpennee apudmernueckoe. CpeHee 3HaUCHUE BEIIUNYUHBI.
Crnydaiinoe cobpiTie. JlocToBepHOE U HEBO3MOXKHOE COOBITHS. Perenne KoOMOMHATOPHBIX 3a71a4.

I'eomerpuueckne purypol. U3MepeHus reoMeTpUYeCKUX BeJTUIHH
Ortpe3sok. [locTpoenne otpeska. [InnHa orpeska, 1oMaHoi. Mi3mMepenue nianHbl 0Tpe3Ka, IOCTPOEHHUE OTpe3Ka 3aJaHHON AJnHBL. [lepuMeTp MHOrOyrosibHU-
Ka. [Tnockocts. [Ipsmas. JIyud.
VYroa. Bunsl yrios. I'pagycnas mepa yria. i3smepeHue 1 NoCTpOCHHE YIJIOB € ITOMOIIBIO TPAHCIIOPTUPA.
[Mpsmoyroasauk. Keagpar. TpeyronsHuk. Buasl TpeyroiabHuKoB. OKpY:KHOCTH U Kpyr. JlnuHa okpyxkuaoctd. Yucio [ .
PaBenctBo ¢uryp. [lonstue u cBoiicTBa miomaau. [nomane npsmoyronpHuKa 1 kBaaparta. [Imomane kpyra. Ock ciMMETpHUH (GUTYPBHI.
Harnsiiaeie npeacTaBiaeHns 0 MPOCTPAHCTBEHHBIX (PUTypax, TaKUX Kak: MPSMOYTOJIbHBIN Mapauienenune, Kyo, mupaMuia, UWIMHAP, KOHYC, map, chepa.
[Ipumeps! pa3BEPTOK MHOTOTPAaHHUKOB, IIMIIMHAPA, KOHYca. [loHsaTue u cBoiictBa 00bEMa. OOBEM NMPAMOYTOJIBLHOTO MapaieNenureaa u Kyoa.
B3auMHoe pacnonoxkenue 1Byx npsmsix. llepnennukyispaslie npsamsie. [lapamiensHblie npsMsle.
OceBas 1 LIEHTpaJbHasi CHMMETPUHU.

MareMaTHKa B HCTOPUYECKOM Pa3BUTHH.
Pumckast cucrema cuncnenus. [To3unmonnsie cucreMsl cunciienus. O6o3nauenue nudp B Jpesneit Pycu. CrapuHHbIe MEpHI [UTHHBL. BBeeHIEe MeTpa Kak
eIMHULIBI ITMHBL. MeTpuueckas cuctema mep B Poccu, B EBporne. Mcropust popmupoBanus marematnyeckux cuMBoiioB. [Ipo6u B Basunone, Erunre, Pu-
Me, Ha Pycu. OTKpbITHE JecaTHYHbIX ApoOeil. Mup npocTeix uucen. 3omoroe ceuenue. Yucno 0. [TosiBieHne oTpunaTeabHbIX YHCEIL.
JI.d.Maruaunkuii. [1.J1.Yeopmes. A.H.Konmoropos.

COJEPKAHUE KYPCA AJITEBPBI 7-9 KJIACCOB

AJiredOpanyeckue BbIpasKeHUs1
BeipaxkxeHue ¢ nepeMeHHbIMH. 3HaYeHHE BBIPAKEHHsI ¢ IEepEMEHHBIMU. JlomycTUMBbIe 3HaUeHus iepeMeHHbIX. ToxaecTBo. ToxaecTBEHHbIE Tpeodpa3o-
BaHUs anredpandeckux BbIpakeHUM. J{okazaTenbCcTBO TOKIECTB.

CrenieHb ¢ HaTypaJbHbIM I1OKa3aTCJICM U e€ cBolicTBA. O,Z[HO‘{J'ICHBI. OI[HOLIJ'IGH CTaHAapTHOI'O BHUOA. CreneHb OJHOYJICHA. MHorouJjieHbl. MHOrO4JIeH
CTaHOapTHOT'O BUAA. CrerneHbs MHOTOYJICHA. CJ'IO)KGHI/IG, BBIYUTAHUEC U YMHOXCHUEC MHOTOYJICHOB. q)OpMYJ'II)I COKpaHIéHHOFO YMHOXCHUSA: KBaApaT CYMMBI U



KBaJpaT Pa3HOCTH JABYX BBIPAXKECHMI, IPOU3BENCHUE CYMMBI M Pa3HOCTH JIBYX BBIpaKE€HUM. Pa3noxkenne MHOTOWIeHa Ha MHOXKUTENN. BpIHECEHNE MHOXKU-
Tens 3a ckoOku. MeTon rpynnupoBku. PazHocTh kBasipaToB ABYX BelpaxeHHil. CymMmMa U pa3HOCTh KyOOB JIByX BblpaskeHuil. KBagparuslit TpéxuineH. Kopenb
KBaJpaTHOro TpéxuieHa. CBOKCTBA KBaAPaTHOTO TPEXWICHA. Pa3iiokeHue KBaIpaTHOTO TPEXWIEHA HA MHOXKHUTEIN

Panmonaneueie Beipakenus. Llensie Beipakenust. JpoOHbie BeipakeHus. ParmonanpHas 1poos. OCHOBHOE CBOMCTBO pariioHAIbHON Apodu. CroxeHwue,
BBIYMTaHUE, YMHOXEHHUE U JICICHUE PAIlMOHAIBHBIX IpoOeit. Bo3Benenune panroHanbsHON ApoOH B CTEMEHB. T0OXASCTBEHHBIE MPEeoOpa3oBaHus palliOHATb-
HBIX BhIpaxkeHUH. CTENeHb ¢ LeIbIM I0Ka3aTeIeM U €€ CBOMCTBaA.

KBanparusie kopHu. ApudmMerndeckuii KBaJpaTHbIM KOPEHb U €ro CBONCTBA. ToXKIeCTBEHHbIE MPeoOpa30BaHus BRIPAXKEHUI, COJIEp/KalINX KBaIpaTHbIE
KOpHU.

YpaBHenust

VYpaBHeHue ¢ onHOI nepemeHHON. KopeHb ypaBHeHus. PaBHOcuibHbIE ypaBHeHMs. CBONCTBa ypaBHEHUH C OJHOH NEpEeMEHHOW. Y paBHEHHE KaK MaTe-
MaTH4eCcKasi MOZEIIb PEAIbHON CUTYyaluH.

JInneiinoe ypaBHeHue. KBagparHoe ypaBHenue. dopmysa KOpHER KBaJIpaTHOro ypaBHeHHs. Teopema Buera. PannonansHble ypaBHeHus. Pemenue pas-
HOCWJIBHBIX YPaBHEHUH, CBOIAIINXCS K JMHEWHBIM WM KBaJpaTHBIM ypaBHEHUSM. PellleHne TEeKCTOBBIX 3a/1a4 € IOMOIIBIO PAllMOHAIBHBIX YPABHEHUN.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. [ paduk ypaBHeHHUs ¢ 1ByMs NiepeMeHHbIMU. JIMHeliHOe ypaBHEHHUE ¢ JIBYMsI IEPEMEHHBIMU U €T0 TpaduK.

CucTeMbl ypaBHEHHI ¢ AByMs epeMeHHBIMU. [ paduueckuii MeTOI pelIeHus: CHCTEMBl YPaBHEHUH ¢ IByMsI NepeMeHHBbIMH. PemieHue cucrem ypas-
HEHUI METOZ0M IOJICTAHOBKH U ciiokeHus. Cuctema JByX ypaBHEHUH C IByMs IEPEMEHHBIMU KaK MOJIENb PEaIbHOM CUTYyallUH.

HepaBencrBa

YucnoBble HEpaBEHCTBA U X cBOWCTBA. ClI0KEHHE M YMHOXKEHUE YUCIIOBBIX HepaBeHCTB. OlLleHNBaHWE3HaueHUs BblpakeHus. HepaBeHCTBO ¢ oaHOI nepe-
MeHHOH. PaBHOCUIIbHBIE HEpaBeHCTBA. UucioBbIe MPOMEXYTKHU. JIMHElHbIe U KBaipaTHbIe HEPABEHCTBA C OAHOI nepeMeHHON. CHucTeMbl HEpaBEHCTB €
OJIHOM IIEPEMEHHO.

YucjaoBble MHOKECTBA

MHoxkecTBO U ero 3aeMeHThl. CIocoObl 3aJaHus MHOXKecTBa.PaBHbBIE MHOYKECTBA. HYCTOG MHOXecTBO. [TomMHOMXKECTBO. OHCpaLII/II/I Hag MHOXCCTBaMU
I/IJ'IJ'IIOCTpaI_II/IH COOTHOIIICHUH MCKAY MHOXCECTBAMHU C ITIOMOLIBIO JUArpaMM Sﬁnepa. MHoxecTBa HaTypaJIbHbIX, LCJIBIX, PAUOHAJIbHBIX YUCCII. Pamuo-

m
HaJIbHOE YMCJIO KaK po0b Buaa ~ » [/l M- 1eJI0e YHCII0, a N —HATypalbHOE, U Kak OeckoHeyHasl mepruoaudeckas necaTuunas qpoos. [Ipeacrasnenue 06



HMPpAMOHATIEHOM YHciie. MHOXXECTBO IEHCTBUTENbHBIX uncen. [Ipencrapienne qeiCTBUTETLHOTO YKCIA B BUI€ OECKOHEUHON HEMEPHOIUIECKON JeCATHY-
HOM ipo6u CpaBHEHHE NeHCTBUTENBHBIX ynced. CBsA3b Mex Ay MHOkecTBaMu N. Z. Q/

YuciioBble PyHKIIUM

OyHKIMOHATbHbIE 3aBUCUMOCTH MeX 1y BenuunHamu. [lonsatue Gpynkiun.@yHKIMsa Kak MaTeMaTH4ecKasi MOJeNb peasibHoro mporecca. O0macth onpe-
JeneHus U 001acTh 3HaueHud GyHkuun. Crocoos! 3amanus Gpyakuun. ['paduk Gyakmuu. [loctpoenne rpadukoB GPyHKIHH C TOMOIIBIO MPE0Opa3oBaHMI
¢uryp. Hynu ¢ynxiuu. [IpomexxyTku 3HakonoctossHETBa QyHKIMH. [IpoMekyTkH Bo3pacTaHMs U TPOMEKYTKH YObIBaHUS (QYHKIUH.

JIuneitnas GpyHKIus, oGpaTHAS IPONOPIMOHATBHOCTD, KBaApaTHIHas QYHKIHS, GYHKIHNS y = /X , NX CBOHCTBA M rpaduKH.
YucJioBbIE N0CJIEA0BATEIHOCTH

[TonsTHE unCIOBOM NOCIenoBaTeNbHOCTH. KOoHEeuHbIe 1 OecKOHEeuHbIe ocae0BaTebHOCTH. Crnoco0b! 3a1aHus OCIE0BaTeIbHOCTU. ApudmeTnde-
CKast 1 TeoMeTpuueckas nmporpeccur. CBOWCTBA WICHOB apu(METHUECKON U TE€OMETpUUIECKON rporpeccuii. @opmyiibl o0111ero wieHa apuMeTHIecKOl 1 reo-
METpPUYECKOi porpeccuii. GopmMysIpl CyMMBI I —TIEPBBIX WICHOB apH(PMETHUECKOI U reoMeTpruecKkoii mporpeccuii. Cymma 6€CKOHEUHOM reoMeTPHUIECcKOM
nporpeccud, y kotopoii |q| < 1. TIpeacraBnenue OECKOHEUHOM MEPHOIUUCSCKOM IECATHYHOM APOOU B BUIe OOBIKHOBEHHOMN IPOOH.

9J1eMeHTBI l'[pPIK.TIﬂ):[HOﬁ MaTeMaTUKH

MaremaTnueckoe moaenupoBanue. IIporentHbie pacuérsl. DopMyia caoxkHBIX IPOLEHTOB. [TpnbnmxEénHbIe BEIUMCICHHS. AOCOMIOTHAS U OTHOCUTEIb-
Has norpemrHocT. OCHOBHBIE MpaBMiIa KOMOMHATOpUKU. YacToTa v BEpOsATHOCTH ciydaiiHOro coObTus. Kiaccuyeckoe onpeseneHne BEeposSTHOCTH.
HauanbHble cBefieHus o ctatuctuke. [Ipeacrapnenne JaHHBIX B BHJIE Ta0JUI], KPYTOBBIX U CTOJIOUATHIX qUarpaMm, rpa¢ukoB. CTaTUCTUYECKHE XapaKTepH-
CTHKH COBOKYITHOCTH JJAaHHBIX: CpeJHee 3HaueHHe, MOJa, pa3Max, MeIHaHa BBIOOPKH.

Anreﬁpa B HCTOPHYECCKOM Pa3BUTHUMN.

3apoxaeHue anreoppl, KHUIa 0 BOCCTAHOBJICHUH U MPOTUBONOCTaBIeHUN Myxammena anb-Xope3mu. Mcropus popMupoBaHusS MaTEMaTHUECKOTO S3bIKA.
Kak 3apoamnace naest koopauHat. OTKpBITHE UPPALMOHATIBHOCTH. 3 HCTOPHH BO3ZHUKHOBEHUS (POPMYII IJIsl pEIICHUsI ypaBHEHUH 3-i U 4-if CTeneHeu.
Uctopus pazsutus nousatus ¢pyakmun. Kax 3aponmnace Teopust BepositHocTedt. Uncna ®dubonauun. 3amaya Jl.ITuzanckoro (OPuboHawum) 0 KpOIHKax.

JI.® Maraunkwuii. I1.J1.YeOsmes. H.M.JIo6aueBckuii. B.S.bynskosckuii. A.H.Konmoropos. ®.Buer. II.depma. P.Jlekapt. H. Tapranes. [[.Kapaano.
H.AGens. B.Ilackans. JI.ITuzanckuii. K.I'aycc.

COJEPKAHUE KYPCA 'EOMETPHH 7-9 KIIACCOB

IIpocreiimme reomerpudeckne Gurypsl



Touka, npsimast. OTpe3okK, Jy4. Yroi. Buasl yrinos. CMexHble U BepTUKaJIbHbIE YTibl. buccekTpuca yria.

[Tepecekaronuecs u napaienbHble npsaMele. [lepniennukynsapHele npsMele. [Ipu3Haky napamienbHoCcTH NpsAMbIX. CBOMCTBA NAapAJIIENbHBIX MPS-
MbIX. [leprieHauKyIsap 1 HAKIOHHAS K IPSIMOIA.

MHOroyroJibHUKH.
Tpeyronbauku. Bunel TpeyroasHukoB. MennaHna, OuccekTpuca, BBICOTa, CpeiHsAs JUHUS TpeyrojabHuKa. [Ipu3Haku paBeHCcTBa TPEYyTrOIbHUKOB.
CBolicTBa U PU3HAKK paBHOOEIPEHHBIX TPEYTobHUKOB. CepeuHHbIN NepneHANKYsp oTpe3ka. CymMMma yrioB TpeyrojbHuKa. BHelHue yrisl Tpe-
yronpHUKa. HepaBeHCTBO TpeyroiabHuKa. COOTHOLICHHS MEX/Y CTOPOHAMHU U YIiaMH TpeyroiabHuka. Teopema Iudaropa.

[Tono6ublie TpeyronpHuku. [Ipu3Haky no1o0us TpeyronbHUKOB. TOUKH MepeceueHust MenaH, OUCCEKTPUC, BHICOT, TPEYTOJIbHUKA, CEPEeITMHHBIX
MEePIEHANKYIISIPOB CTOPOH TpeyrojibHuKa. CBOMCTBO OMCCEKTPHUCH TpeyroibHuKa. Teopema Daneca. MeTprudeckue COOTHOIICHHS B TIPSIMOYTOJILHOM
Tpeyroibarke. CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC OCTPOTO YIJIa MPSIMOYTOJILHOTO TpeyrojibHUKA U YriioB oT 0 10 180°. @opmMyIibl, CBA3BIBAIOIINE
CHUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC OJHOTO0 U TOTO ke yria. Pemenue TpeyroibHUKOB. TeopeMa CUHYCOB U TeOpeMa KOCHHYCOB.

Yetripéxyronpuuku. [lapannenorpamm. CBolcTBa M MPU3HAKH MapasuiesnorpamMma.. [IpsMoyroasHuK, poM0O, KBaIpaT, X CBOHCTBA U MPU3HAKH.
Tpanenus. CpenHss TMHUS Tpaneuu U €€ CBONCTBA.

MHoroyroiasHuKU. Beimykiible MHOTOyrojabHUKHA. CymMMa YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA. [[paBUIIbHbIE MHOTOYTOJIBHUKH.
OxkpyxHOCTH M KpYT. ['eoMeTpUYecKue MOCTPOECHUS

OKpy>KHOCTb U KpYT. DJIEMEHThI OKPY>KHOCTHU U Kpyra. LlenTpasibHble 1 BiMcanHble yribl. KacaTenbHast K OKpY>KHOCTH U €€ cBoicTBa. B3anmHoe pac-
MOJIOXKEHUE TIPSIMON M OKpY>KHOCTH. OnucaHHas ¥ BIIMCAaHHAsL OKPYKHOCTH TPEyrojibHUKA. BriricaHHbIe U oNMKCcaHHbIe YeTHIPEXYTOJILHUKH, UX CBOWCTBA U MPHU-
3HaKu. BriricaHHbIE U OMMCAHHBIE MHOTOYTOJIbHUKH.

I'eomerpuyeckoe mecto Touek (I'MT). CepeauHHbIi epeHIUKYISAp OTpe3Ka U ouccekTpuca yria kak ['MT.

['eomeTpuueckue MocTpoeHMs LUPKYIeM U JTuHekoi. OCHOBHBIE 3a/1aul Ha MOCTPOEHHE: TOCTPOEHHE yIJla, PABHOTO JAHHOMY, IOCTPOEHHE CepeIuH-
HOTO MEPIEHANKYIIpa JaHHOTO OTpe3Ka, MOCTPOCHHUE NPSAMOM, IPOXOAAIIeH Yepe3 TaHHYIO TOUKY U MEepIeHIUKYIIPHOM JaHHOM MpsIMOH, mocTpoeHue ouc-
CEKTPUCHI JaHHOTO yria. [locTpoeHue TpeyrosibHUKa 1O 3aaHHbIM dsieMeHTaM. Meton I'MT B 3agauax Ha mocTpoeHHe.

N3mepeHne reoMmeTpu4ecKux BeJTUYNH

Jlnuna otpeska. Paccrossaue mexny nByms Toukamu. PaccTossHue oT Touku 10 npsmoil. PacctosHue mMexny napajienbHbIMU OpsaMbIMA.  [lepumeTp MHOTO-
yroiapHuka. JlnuHa okpyxHOCTH. [lnMHa nyru okpykHOcTH.  I'pamycHas mepa yria. Bennunna Bnimcansoro yria.JloHsTre momaaym MHOTOyTrOJIbHUKA.



PaBnoBenukue ¢purypsl. Haxoxxaenue miuomaan kBajapaTa, NpsMOYroibHHUKA, MapajjienorpaMmma, TpeyrojibHuka, Tpaneuuu. [lonstue miomanu kpyra. [1no-
maap cekropa. OTHOLIEHHE MIIOLAAeH MOA00HBIX pUryp.

JlexapToBbI KOOPAMHATHI HA MJIOCKOCTH

dopmyiia pacCTOSHUS MEXAy IByMs ToukaMu. KoopJuHAThI cepeAnHbl OTpe3Ka. Y paBHeHNE GUTYpHL. Y paBHEHHE OKPY>KHOCTH M MIPSIMOI. YTI0BOM
KOA(pUIIUEHT NPSAMOIA.

BekTopsl

[TonsTue BexTopa. Moayns (1yinHa) BekTopa. PaBHble BekTopsl. KomnHeapHsle BekTopsl. Koopannatel BekTopa. Cll0)KeHHE U BBIUNTAaHUE BEKTOPOB.
YMHO)eHue BekTopa Ha uncio. CkanspHoe nIpou3BeieHue BEKTOpoB. KocuHyc yria Mexy 1ByMsl BEKTOPAMHU.

I'eomeTpuueckune npeodpazoBaHus

[TonsiTHe 0 mpeoOpazoBannu GUTYpHL. JBmkeHHe GUTYpHL.. BUabI MBMKEeHUS GUTYPHI: TApaIIeIbHBINA TIEPEHOC, OCeBasi CHMMETPHSI, TOBOPOT. PaBHbIC
¢urypsl. 'omorerus. [Togobue puryp.

JJIeMEeHTBI JJOTHKH

OnpeneneHI/Ie. Axcruom n TCOPCMBI. I[OK&?)&TGJ'IBCTBO. I[OKaSaTCJ'IBCTBO OT IIPOTHUBHOTI'O. TeopeMa, 06paTHa;1 HaHHOﬁ. HeO6XOI[I/IMOC H JOCTATOYHOC YCJIOBHUC.
ynOTpe6J'ICHI/Ie JOTN4YCCKHX CBA3OKecaU..., mo..., mozaoa u moabko mo2od.

FCOMeTpI/IH B HCTOPHUYECKOM Pa3BUTHU.

W3 ucropuu reomerpun, «Hagana» EBximna. Mcropus msaroro nmoctynara EBkimaga. TpuroHoMmerpusi — Hayka 00 U3MEpPEHHH TPEYroiabHUKOB. [locTpoeHue
MPaBIJIBHBIX MHOTOYTONBHUKOB. Kak 3aponuinack unest koopaunar.H.1.JlobaueBckuii. JI.Diinep. @anec. [Tudarop.



3. TemaTn4ueckoe mIaHupoBaHue yueOHoro npeamera «Marematuka. Aaredopa. I'eomerpus»

MATEMATHKA 5 KJIACC
5 gacoB B HeJelro, Bcero 170 Jacos;

o=
2 ? E Conep:xanue yueOHOro XapaKkTepucTHKA OCHOBHBIX BU/I0B /1eATEJIbHOCTH Y4YEHHKA
é g MaTepHuaJa (Ha ypoBHe y4eOHBIX JelCTBHH)
I'naga 1 20
HartypaabHble ynciia
Psan HaTypanbHBIX yncen 2 Onucvieams CBONCTBA HATYPAJIBHOTO psija. UMTaTh U 3aNuchIBaTh HaTypaibHbIC YUCIIA, CPaBHU-
BaTh U YNOPSAIOYNBATH UX.
2 Hudpsr. lecaruynas 3a- 3 YHOpAA
Pacnosnasams Ha yepTexax, pUCYHKaX, B OKPYXalOIIEM MUPE OTPE30K, NMPSAMYIO, Jyd, MIOC-
IIUCh HATYPAJIBHBIX YHCET N
KocTh. [IpuBOAUTH IpUMEPHI MOJIETICH 3TUX QUTYP.
Otpesok 4 Hsmepsimov nauHbl 0Tpe3KkoB. CTPOUTH OTPE3KU 3aJaHHON JUTHHBL. PermaTe 3a1aun Ha HaX0xe-
4 T10CKOCTS. 3 HUE JIJIUH OTPE3KOB. BripakaTh 01HU eAMHUIIBI IJIUH yepe3 apyrue. [I[puBoauTs npuMeps! npu-
Tpsmas. JTya OOpOB CO IIKAJIAMH. § }
Cmpoums Ha KOOPIAUHATHOM JIy4€ TOUKY C 33JJaHHON KOOPAMHATOM, OMpeAesiTh KOOPAUHATY
5 HIkana. 3 TOUKH
Koopaunaruslii 1y4
6 CpaBHeHHE HaTypaJIbHBIX 3
qucen
[ToBTOpEHME U cUCTEMaTH- 1
3anus yueOHOro MaTepuana
KoHntponbHas 1
pabota Ne 1
I'nasa 2
CJokeHne U BbIYUTAHUE 33
HATYPAJIbHBIX YHCeJ
7 CrnosxeHue HaTypaIbHBIX 4 Dopmynuposams CBONCTBA CII0KEHUS U BBIUNTAHUS HATYPAJIbHBIX YHCEN, 3alMChIBATh 3TH

yucell. CBOHCTBA CIIOKEHHUS

cBoiicTBa B Buae opMyi. [IpuBoaUTE MprUMeEphl YHCTOBBIX U OYKBEHHBIX BBIPAKEHUM, (HOPMYIL.




o=
2 ; 3 Coaepixanue yueOHOT0 XapakTepucTHKAa OCHOBHBIX BH/I0B J1eSITeIbHOCTH YYCHHKA
é S MarepuaJia (Ha ypoBHe y4eOHBIX JAeiCTBHIl)
8 Bobrunranue HaTypanbHBIX 5 CocTaBisITh YUCIIOBbIE U OYKBEHHbIE BBIPAXKEHUS I10 YCIOBUIO
qucen 3aza4n. Pemars ypaBHEHMsI HA OCHOBAaHUHU 3aBUCHMOCTEN MEX/y KOMIIOHEHTaMU JA€HCTBUN
CJIOKEHMSI U BBIYMTaHUA. PenaTth TeKCTOBBIE 3a/Ja4M C TOMOIIbIO COCTABJICHUS YPaBHEHHH.
9 UYucnoBbie U OyKBEHHbIE 3
BHIp@KEHHS. DOPMYTEL Pacnosnasams Ha yepTexax U pUCyHKaX yriibl, MHOTOYTOJIbHUKH, B YACTHOCTU TPEYTOJIbHUKH,
: NpsIMOYTOJIbHUKH. Pacrio3HaBaTh B OKpYKaroIeM MUPE MOJIETH 3TUX QUTYD.
Kontponbras pabora Ne 2 1 C nomol1pI0 TpaHCIIOPTHPA U3MEPATH I'PayCHBIE MEPBI YIJIOB, CTPOUTH YIJIbI 33JaHHOM Ipa-
10 | Ypasuerue 3 JyCHOM Mepbl, CTPOUTH OUCCeKTpUCy aAaHHoro yria. Knaccuduuuposats yrisl. Knaccupunupo-
BaTh TPEYTOJIbHUKH 110 KOJIMYECTBY PABHBIX CTOPOH M 110 BUAAM UX YIrioB. ONKMCHIBATh CBOWCTBA
11 | Yron. O6o3HaueHue yIiioB 2 PSIMOYTOJbHHKA.
12 | Bugst yrios. Usmepenue 5 Haxooums ¢ momomipio GopMys mepuMeTphl PSIMOYToJIbHUKA U KBajiparta. Pemars 3aqauun Ha
YIIIOB HaXO0XJICHUE NIEPUMETPOB MPSIMOYTOJIbHUKA U KBaJIpaTa, IpalyCHOU MEphI yIiOB.
Cmpoumb JTOTUYECKYIO LIETIOUKY PACCYXACHUN, COTTOCTABIIATD MTOJIyYE€HHBIN pE3yJIbTaT C YCJI0-
13 MuoroyronsHuku. PaBHbie 2 BHEM 3a1a4H.
urypsr Pacnosnasams GUryphl, MIMEIOIIHUE OCh CHMMETPHU
14 TpeyroapHUK U €ro BUIbI 3
15 | [IpsMOYyTONbHUK. 3
Ocb cuMMeTpUHpUTypbI
[ToBTOpEHME U cUCTEMATH- 1
3anus yaeOHOro Marepuasia
KonTponpraspadora Ne 3 1
I'nasa 3
YMHOKeHMe U JeJIeHue 37
HATYPAJIbHBIX YHCeJ
16 | Ymuoxenue. [lepemecrurens- 4 Dopmynruposams CBONCTBA YMHOKECHUS U IE€IICHUS HATyPAIBbHBIX YHCE, 3aIIUChIBATh 9T CBOM-
HOE CBOWCTBO YMHOKCHHS cTBa B Buze hopmyi. Pemars ypaBHeHHS Ha OCHOBaHUH 3aBHCUMOCTEH MEXTy KOMIOHEHTaMHU
17 | CouerarenbHoe U pacmpese- 3 apupMETHYCCKUX JeHCTBHIA.
JIUTEIBHOE CBOCTBA YMHOKeE- Haxooumws 0CTaTOK NpH I€JIE€HUH HaTypalbHbIX yucell. [1o 3a1aHHOMY OCHOBaHUIO U MIOKa3aTe-
HUSI JII0 CTETIEHU HaXOJUTh 3HAUYEHUE CTEIICHU YHCIIa.
18 | Jlenenne - HaxoauTh miomaay npssMoyroiabHUKa U KBaJpara ¢ oMoibpio popmyn. BeipaxkaTs oqHu enu-




Homep
naparpa-

Coaepixanue yueOHOT0
MaTepuaJjia

tha

XapakTepucTHKAa OCHOBHBIX BH/I0B J1eSITeIbHOCTH YYCHHKA
(Ha ypoBHe y4eOHBIX JAeiCTBHIl)

19 Jlenenue ¢ ocraTkoM 3 HUIIBI INIOIIATU YEPE3 APYTHUE.
20 Crrernenn qucna 2 Pacnoznasams Ha yepTexax U puCyHKax IpsIMOYTOJIbHBIN Napajienenunena, nupamuay. Pacmo-
3HABaTh B OKPYXKAIOIIEM MHUpPE MOeNH dTUX Guryp. M3006paxkars pa3BEPTKU MPSIMOYTOIBHOTO
Konrponbsraspabora Ne 4 1 HapaulelenuIeaa U MTUPaMuIbL.
21 | [nowmwans. ITnomans npsmo- 4 Haxooumb 00BEMBI MPAMOYTOIBHOTO TapaJIJISNIeHIE a U Ky0a ¢ moMoInisio ¢popmyit. Beipa-
YroNbHUKA KaTh OJHU €TUHUIBI 00BhEMa uepe3 Ipyrue.
Pewams xoMOMHATOPHBIE 3a]1a4H C TIOMOIIIBIO TTIepedopa BapHaHTOB
22 [IpsiMoyrosibHBIN napasiene- 3
nunen. [Tupamuna
23 | O6bEM MPSIMOYTOIBHOTO Ta- 4
paitesenumnea
24 KomOuHaTopHsie 3a1aun 3
[ToBTOpEHME U CHCTEMATH3a- 2
1S y4eOHOTO MaTepuasa
KontponbHaspabora Ne 5 1
I'naea 4
18
OO0bIKHOBEHHBIE APOOH
25 | Tlonsitue OOBIKHOBEHHOM IpO- 5 | Pacno3nasams 0OBIKHOBEHHYIO IPOOB, IPABHIbHBIC M HEMPABUIBHBIE OO, CMEIIaHHbIE YK C-
ou na.
26 | [IpaBuibHBIE H HEMPABUIIBHDIE 3 UwuTtarh 1 3aMMCHIBATH OOBIKHOBEHHBIC ApOo0OH, CMeNIaHHbIe yncia. CpaBHUBATh OOBIKHOBCHHBIE
npo6u. CpaBHeHue apobeii JIpoOu ¢ paBHBIMU 3HaMeHaTeNsIMH. CKIIaIbIBaTh U BHIYUTATH OOBIKHOBEHHBIE IPOOU C PaBHBIMH
3HaMmeHaresiMu. [IpeoOpa3oBbIBaTh HENMPABIWIBLHYIO PO0h B CMEIIAHHOE YHCII0, CMEIIIAHHOE
27 Cno)xeHHe U BEIYMTAHUE JPO- 2
Geit C OMMHAKOBLIMH 3HAMOHA YHCIIO B HETIPABUWIIbHYIO JP00b. YMETh 3alUChIBATh PE3YAbTAT JIEICHUS IBYX HATYpPaAIbHbBIX Y-
TeIISIMH cen B BUJE OOBIKHOBEHHOU ApOoOHu
28 JpoOu u nejeHue HaTypasib- 1
HBIX YHCE
29 CMelllaHHbIE YUCIIa 5




Homep
naparpa-
tha

Coaepixanue yueOHOT0
MaTepuaJjia

XapakTepucTHKAa OCHOBHBIX BH/I0B J1eSITeIbHOCTH YYCHHKA
(Ha ypoBHe y4eOHBIX JAeiCTBHIl)

HOBTOpeHI/IC n cucreMarusa-
o yqe6Horo Marepualia

KonTpomnbHaspadora Ne 6 1
I'naga 5 48
HecsiTuunbie ApooH
30 IIpencraBnenne o NECATHIHBIX 4 Pacnosnasams, anTaTh U 3aMUCHIBAThH NECATUYHBIE TpoOU. Ha3piBaTh pa3psiabl 1eCATUIHBIX
IpO0sX 3HAKOB B 3aIHMCH JICCITHYHBIX Ipobeit. CpaBHUBATH JECATUYHBIC IPoOU. OKPYTIATh AeCATHY-
31 CpaBHEHHEAECATHIHBIX PO- 3 HBIC JPOOU U HATypaJIbHBIE YMCITA. BEIOTHATE TPUKUIKY
oeit PE3yIbTATOB BRIUMCICHUHN. BBIONHATH apudMeTHdeckue 1eMCTBUS HAJl IECITHIHBIMU JPO0SI-
MH.
32 Oxpyrnenue uncen. [puxkuaku 3
Haxooumw cpennee apudmMeTnueckoe HECKOIbKUX yucen. [I[puBoIuTh mprUMephl CpeTHUX 3Ha-
33 CrnoxeHme 1 BEIYUTaHHE JECA- 6 YEHU BEIUYUHBI. Pa3bsCHATH, UTO TaKOE «OAUH MPOLEHT». [IpeacTaBisiTh MPOLEHTHI B BUE
THYHBIX IpOOei JECATUYHBIX Ipo0e U ACCITUYHBIC APOOH B BUJIC TPOIIEHTOB. HaxoMUTh MPOIIEHT OT YUCIa U
KonTtpomsHaspabora Ne 7 1 “MCJIO TO €ro HPOLCHTaM
34 YMHOKEHUEAECATUYHBIX JIPO- 7
ocit
35 JlenenuenecATUYHBIX ApoOeit 9
Konrtponbhas padora No 8 1
36 Cpennee apupMeTHIECKOE. 3
CpenHee 3HaYCHNE BEITMINHBI
37 [Ipouentsl. Haxoxnenue npo- 4
IIEHTOB OT YKCIa
38 HaxoxneHue uncnia 1mo ero 4
MPOLIEHTaM
[ToBTOpEHHME U CHCTEMaTH3a- 2
1us y4eOHOTO MaTepuaa
KonTponbraspabdora Ne 9 1
IloBTOpPEHME 14




Coaepixanue yueOHOT0
MaTepuaJjia

Homep
naparpa-
tha

XapakTepucTHKAa OCHOBHBIX BH/I0B J1eSITeIbHOCTH YYCHHKA
(Ha ypoBHe y4eOHBIX JAeiCTBHIl)

U cucreMmaTu3sanus
y4eOHOro MmaTepuasa

VYnpaxHeHus Uil MOBTOpeHUs Kypea | 18
5 kmacca
Kontponbraspadora Ne 10 1




MaTtemaTHKAa. 6 Kjacce
5 gacoB B Heaenmo, Bcero 170 gacos.
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2 e Coaep:xanue yueOHOro Ma- XapaKkTepucTHKA OCHOBHBIX BU/I0B /IeATEJIbHOCTH Y4EeHHKA
é 8 TepHaJa (Ha ypoBHe y4eOHBIX AelCTBHH)
=
=
T'nasa 1 17
JeJnMoCTh HATYPAJIbHBIX YHCEJI
1 Jlenurenuu KpaTHbIE 2 | Dopmynuposams onipeAeIeHUs OHITHI: 1€TUTENb, KPaTHOE, TPOCTOE YHCIIO, COCTABHOE
YHCI0, OOIIHH IEUTEND, HANOOJIBINHA OO JEeIUTENb, B3AUMHO IIPOCTEIE YHCIa, 00IIee
2 [Ipuznaku genumoctu Ha 10, 3 » OOLIHH 1 ° A 1 ’ p » 00T
Ha 5 i HA 2 KpaTHOEe, HauMeHbIIee o0IIee KpaTHOE U IPU3HAKHU JAETUMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
Onucvleamsb MpaBWIIa HaxXoXIeHUs HanbobInero odmiero Aenurens (HO/), HaumensIero
3 ITpu3Haku nenuMocTd Ha 9 u 3 | obmero kpatHoro (HOK) Heckosbkux uncen, pa3ioKeHus: HaTypaabHOTO YHCIIa Ha IPOCThIE
Ha 3 MHOKHTEIIN
4 IIpocTsle u cocTaBHBIE YnCIa 2
HaunbonpmuiioOmmii nenureias | 3
HaunmenbiieeoOriee kpaTHoOE 3
KonrtponsHaspadota Ne 1 1
I'naea 2
38
OO0bIKHOBEHHBbIE IPOOH
OcCHOBHOE CBOWCTBO JIpoOH 2 | Dopmyruposams onpeeNieHus MOHITUI: HEeCOKpaTuMas ApoOb, oOIINI 3HAMEHATEeNh IBYX
CoxpamenmepoGeii npo0eit, B3auMHO 0O0paTHbIe yKcia. [[puMeHaTh OCHOBHOE CBOMCTBO APOOH JJIsi COKPAILICHUS
npo6eii. [IpuBoauTh 1poOu K HOBOMY 3HamMeHartemn0. CpaBHUBATh OOBIKHOBEHHBIE IPOOH.
[TpuBenenue npobeit k o0IEMy 4 | BemonuaTs apudMeTHUECKHEe AeHCTBUS Hal OOBIKHOBEHHBIMH JIPOOSMH.

3Hamenareo. CpaBHEHHE JAPO-
Oei

Haxonuts ,Z[p06b OT 9HUCJIa U YUCJIO 110 3aJaHHOMY 3HAYCHHIO €TO ,Z[pO6I/I. Hp606pa30BHBaTL
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¥
2 e Coaep:xanue yueOHOro Ma- XapakTepucTHKAa OCHOBHBIX BU/I0B /IeATEJIbHOCTH Y4EeHHKA
é §_ TepHaJa (Ha ypoBHe y4eOHBIX AelCTBHIH)
=
10 CnoxeHue u BeIYUTaHUE IpoOeit 5 | oObikHOBEHHBIE ApoOU B AecsaTHUHBIE. HaX0auTh IecATHIHOE MPUOIMKEHHE OOBIKHOBEHHOM
Konrtponbnaspadbora Ne 2 1 |2 o0u
11 YMHOXKEHUE qpobeit 5
12 Haxoxnenune npobu oT gncia 3
KonrtponbHaspabora Ne 3 1
13 B3aumuo oOpatHbIe yncia 1
14 Jenenue npobeit 5
15 Haxo>xnenue uncia no 31Hade- 3

HHUIO €T0 Ipobu

16 [IpeoOpazoBaHue OOBIKHOBCHHBIX | |
npobeii B IeCATUIHBIE

17 beckoHeuHbIe IepuoOANYECKUE 1
JECATHYHBIC IPOOH

18 JlecaTHUHOE TPUOIIMKEHNE 2
OOBIKHOBEHHOM JIpoOH
KonrponsHaspadora Ne 4 1

I'nasa 3 28

OTHoOLICHNS ¥ NPONOPLUH

19 OrHomreHus 2 | @opmyruposams ONpeNEACHNS NOHATHI: OTHOILIEHUE, IPOMOPLIHKS, IPOLIEHTHOE OTHOIIEHUE

5 ABYX YHUCCII, IPAMO IIPOIIOPHHUOHAIBHBIC U O6paTHO MPpONOPHUOHAJIBHBIC BEJIIMYNHBI. HpI/I—

20 [Tponopuuu 8 N
MEHSTh OCHOBHOE CBOMCTBO OTHOLIEHHSI 1 OCHOBHOE CBOMCTBO mpomnopuuu. [IpuBoanTs

21 IIporieHTHOE OTHOLICHUE JBYX 3 | npuMepHl ¥ ONMCHIBATH CBOWCTBA BEJIMUYMH, HAXOIALIMXCS B IIPIMOM M 0OpaTHOMN ITPOMOPIH-
ucet OHAJIbHBIX 3aBUCUMOCTSIX. HaXxoauTh NpOLEHTHOE OTHOIIEHUE ABYX Yucel. JlenuTh 4ucio

KOHTpOJ‘[LHaf{paGOTa Ne 5 1 Ha IIpOonopHHOHAJIbHBIC YaCTH.




Homep
naparpaga

Coaep:xanue yueOHOro Ma-
Tepuaia

XapaKTepI/lCTl/lKa OCHOBHBIX BUI0B J1€ATC/JILHOCTH YYCHHUKA
(Ha ypoBHe y4eOHBIX AelCTBHIH)

22 IIpsmas n oOpaTHas NpoOOpLH- 2 | 3anucvieams ¢ TOMOIIBIO OYKB OCHOBHBIE CBOMCTBA APOOU, OTHOIICHHUS, TIPOTIOPITUH.
OHAJIBHBIC 3aBUCUMOCTH Ananuzuposams nHHOPMAITUIO, TIPEACTABICHHYIO
23 Jleenue YHCIa B JAHHOM OTHO- 7 | B BUJIE CTOJIOYATHIX ¥ KPYToBbIX quarpamm. [IpencraBnsars urpopmanuro B BUaE CTOI04Ya-
LICHHH TBIX U KPYTOBBIX JTUArpamMM.
2 OKPYKHOCTS 1 KpyT ) I1Ipu6odums puUMepbI CIy4alHBIX cOOBITHIH. HaxouTh BEpOSATHOCTh CIYy4aiiHOTO COOBITHS
B OTBITaxX
25 JnuHa oxkpyxHocTu. [Tnomanb C paBHOBO3MOXXHBIMHU UCXOJaMHU.
Kpyra Pacnosnasams Ha yepTexax U pUCyHKaX OKPY>KHOCTb, KpYT, IHJIUHIP, KOHYC, cepy, map u
26 LIWsHHAp, KOHYC, THap 1 | mx >nemenThl. PacriosHaBaTh B OKpyKaromeM MUpe MOJENHU 3THX Guryp. CTPOHTE ¢ OMo-
HIbIO IIUPKYJISl OKPY’KHOCTH 33/IaHHOTO paauyca. M300paxars pa3BEPTKU HUIUHAPA U KOHY-
27 AuarpamMmel 3 | ca. HasbiBaTh npuOIIKEHHOE 3HAUCHNME Yncia. HaxoQuTh ¢ IOMOIIBIO hOpMYIT JIHHY
28 Crnyuaitabie coObiTHs. Beposit- 3 | OKPY>KHOCTH, IIOIaAb Kpyra
HOCTb cny'{al‘/'moro COOBITHS
KontposnbHaspadbora Ne 6 1
I'naga 4
PanuoHaJbHbBIE YHCJIA 72
U ieiicTBUS HAJl HUMH
29 [MonoxuTeNnbHbIC 2 | IIpusooums mpuUMepHl UCTIOIB30BAHUS MOJIOKUTEIBHBIX U OTPUIIATENbHBIX unced. Dopmy-
1 OTPUIIATENIbHBIC YHCIIA JMPOBATh OIpEAEIECHUE KOOPANHATHON MpsiMOi. CTpOUTh HAKOOPAWHATHOW MPSIMON TOUKY C
30 Koop/uHaTHas mpsiMast 3aJJaHHOM KOOPJIUHATOM, OMIPeIesITh KOOPANHATY TOUKH.
Xapaxmepuzoeames MHOKECTBO LEbIX uncen. OOBSICHATH MOHATHE MHOXKECTBA PAIlOHATb-
31 [lenbie yncrna. 2 | 4EIX 9ncen.
ParponaiHee qucna Dopmynuposams oONpeICIICHIE MOTYJIS YKciia. HaxoauTe MOIyITb YHCTa.
32 Moaynb uncnia 3 | Cpasnusams panioHaNbHbIE YUCIa. BEIMOTHATH apudMeTHdyecKke IeHCTBUS Ha/l palfo-
33 CpaBHeHHe ducen 4 | HATBHBIMH YHCIAMH. 3anuchIBaTh CBOWCTBA apU(PMETHUSCKUX JTCUCTBUN HA/l PAIlHOHATb-
HBIMH YHuclIaMU B Buje popmyn. HaspiBath koadduiineHT OYKBEHHOTO BBIPAKECHHUS.
KontponsHasipabora Ne 7 1 | Ilpumensamo cBOMCTBA IpH PELIEHMH YPaBHEHMH. PelIaTh TEKCTOBBIE 3a1a4K C OMOLIBIO
34 ClloXeHue paloHaNbHbIX uncen | 4 | YPABHCHHM.




Homep
naparpaga

Coaep:xanue yueOHOro Ma-
Tepuaia

XapaKTepI/lCTl/lKa OCHOBHBIX BUI0B J1€ATC/JILHOCTH YYCHHUKA
(Ha ypoBHe y4eOHBIX AelCTBHIH)

35 CBo¥CTBa CTIOKEHHSI paIliOHAIb- 2
HBIX YHCe

36 Brluntanue panuoHaibHbIX YH- 5
celn
Kontponpnaspabora Ne 8

37 YMHOXEHUE palluOHAIbHBIX YH- 4
cen

38 CBoiicTBa YMHOXEHHS paIfio- 3
HAJIBHBIX YHCEI

39 Koad¢uruenr. 5
PacnpenenutenbHOE CBONCTBO
YMHOKEHHS

40 Jenenvie pauuoHAIbHBIX YUCEI 4
KonTponbHasipadbora Ne 9 1

41 Pewenneypasaenuit 5

42 Pemenune 3ana4 ¢ TOMOIIBIO 6
YpaBHEHUI
KontponbHasipadbora Ne 10 1

43 [IepnenaukynspHble OpsSIMbIE

44 OceBas U LEHTpaIbHASI CHMMET- 3
pun

45 [TapamienbHble IpsAMbIE

46 KoopnunatHas rmiaockocThb

47 I'padukn

Pacnosnasams Ha yepTexkax U pUCYHKaX MEPIEHAUKYIISIPHBIE U MapalieIbHbIE IPSMBIE,
(burypsl, IMEIOIINE 0Cb CHMMETPHH, LIEHTP CUMMETPUU. YKa3bIBaTh B OKPYKAIOIIEM MUPE
Mojenu 3TuxX Guryp. DopmynrpoBaTh ONpeneiIeHIe MePIeHAUKYISIPHBIX MPSIMBIX U TIapali-
JIENbHBIX MPAMBIX. CTPOUTH C MOMOIIBIO YTOJbHUKA MEPIEHIUKYIISIPHBIE IPSMbIE U Tapall-
JICJIbHBIC IPAMBIC.

ObvsicHsamb ¥ WLTIOCTPUPOBATH MOHITHE KOOPIUHATHOH MIIOCKOCTH. CTPOUTH HAa KOOP/IH-
HATHOH INIOCKOCTHU TOYKH C 3aIaHHBIMU KOOpJAWHATAMU, ONIPCACTIATH KOOPAUHATHI TOUYCK HA
1ockocTd. CTPOUTH OT/ACTbHBIE TPpa)UKN 3aBUCIMOCTEH MEKIY BEIMIHMHAMHU 110 TOYKAM.
AHanu3upoBaTh rpapuKH 3aBUCUMOCTEI MEX/1y BEeTMUNHAMH (PacCTOSIHUE, BPEMsI, TEMIIe-
paTypau T. 11.)




Coaep:xanue yueOHOro Ma-
Tepuaia

Homep
naparpaga

XapaKTepI/lCTl/lKa OCHOBHBIX BUI0B J1€ATC/JILHOCTH YYCHHUKA
(Ha ypoBHe y4eOHBIX AelCTBHIH)

KonrtponsHnaspadora Ne 11 1
IloBTOpPEHUE M cUcTEeMAaTH3a- 15
nHMsAy4e0HOro MaTepuajia
YopaxxHeHusT IS MOBTOPEHHUS Kypca 6 19
KJacca
KoHTponbHaapabora Ne 12 1

Aureopa. 7 kiaacc

(SuacoB B Hegemnto -1 yeTBepTh.3uaca B Henento -2-4 yerBeptu. Beero-1184 )
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=3 '§' Ko
s = Coaeprxanue y4e0HOT0 1-BO XapakTepHCTHKA OCHOBHBIX BUIOB /1eSITeIbHOCTH yYeHUKA
E g MaTepuaJia . (Ha ypoBHe y4eOHBbIX JeiicTBHIi)
=
=
I'naga 1 JluHeiiHOe ypaBHeHUe ¢ OXHOI 15
nepeMeHHOI
1 Beenenue B anrebpy 3 Pacnosnasams 4iCI0OBBIE BBIPAKECHUS M BBIPAKEHUS C IEPEMEHHBIMY, JINHEIHBIE ypaBHEHUS. [Ipu-
. N BOJAMTH NIPUMEPHI BBIPAXKEHUH C TEPEeMEHHBIMH, JINHEHHBIX ypaBHEHUI. COCTaBIATh BhIpaKeHHE
2 JluneiiHoe ypaBHEHHUE C OJIHOM 5 .
HeDEMEHHOH C TMepeMEHHBIMH IO YCIIOBHIO 3a/1a4i. BBIONHATE npeoOpa3oBaHusl BEIPAXKEHUH: IPUBOIUTH MOJ00-
P HBIE CllaraeMble, pacKpbIBaTh CKOOKU. HaxonnTh 3HaUeHUE BBIPAXXEHUS C TIEPEMEHHBIMHY P 3a/1aH-
3 Pemenue 3a1a4 ¢ TOMOIIBIO 5 HBIX 3HAYCHUSX NepeMeHHbIX. Kitaccuduuunposats anredpandeckue BoipakeHuss. ONUCHIBATH LENbIe
YpaBHEHUI BBIPAYKCHUSL.
Dopmynuposams ONpeNieICHAE TMHEHHOTO ypaBHEHNUs. PemaTh TiMHeliHOe ypaBHEHHE B 00IIEM BUJIE.
IToBTOpEHME U CHCTEMATU3ALIMS 1 PAYIUP pel yp 1oe yp N A
WnTepnpeTnpoBaTh ypaBHEHHE KaK MAaTEMaTHUECKYIO MOZEIb peaibHoi cutyauuu. ONUchIBaTh cXe-
yueOHOro MaTepHuaa




®
=% '? Ko
s = Coaep:xanue y4e0HOT0 B0 XapaKTepucTHKA OCHOBHBIX BU/IOB J€ATEIbHOCTH YUeHHKA
E 8 MaTepuaJia . (Ha ypoBHe Y4eOHBIX JelcTBH)
]
=
Kontponsnas padota Ne 1 1 MYy PELICHHUs! TEKCTOBOM 3aauu, IPUMEHSTh e€ IJIsl peleHus 3a1ad
I'naga 2 llesble BhIpaxKeHUus: 55
4 ToXecTBEHHO paBHBIE BBIpaXKe- 2 Dopmynuposams:
Hust. ToxecTsa onpedesenusi: TOXICCTBEHHO PaBHBIX BBIPAXKCHUH, TOXKJIECTBA, CTETICHN C HATYPaIbHBIM MIOKa3aTe-
JIeM, OJHOYIEHa, CTaHIapTHOTO BUIa OAHOWIEHA, KO3 (hUIeHTa OfHOWIeHa, CTEIIEHH OJJTHOWICHA
5 CreneHs ¢ HaTypaJIbHBIM TOKa3a- 3 > O ’ sap 18 ol > K0 A ’ A ’
Tenem MHOTOYJICHA, CTENICHH MHOTOUJICHA;
c60ticea: CTETICHH C HaTypaJIbHBIM [T0Ka3aTeseM, 3HaKa CTETICHH;
6 CBoiicTBa CTENEHU C HATYypalb- 3 npaeuaa: NOKa3aTesIbCTBA TOXKAECTB, YMHOXKEHHUS OJJHOYICHA HA MHOTOYJIEH, YMHO)KEHHSI MHOTOJIe-
HBIM ITOKa3aTeJeM HOB.
7 O RHOMICHE! 2 Hoxazvigamsb CBOWCTBA CTETIEHH C HATYpaJIbHBIM ITOKa3aTeJeM. 3aliChIBaTh M JOKa3bIBATh (JOPMYJIBL:
IIPOM3BEIEHUSI CyMMBI ¥ Pa3HOCTH ABYX BBIPa)K€HHUH, pA3HOCTH KBaJPaTOB ABYX BBIPAXKEHUH, KBaI-
8 MHorouseHsl 1 pata CyMMBI U KBaJpaTa Pa3HOCTH JIBYyX BBIPAXEHUH, CyMMBbI KyOOB U pa3HOCTH KyOOB IBYX BbIpa-
JKEHUH.
9 CnoxxeHue U BHIYUTAHUE MHOTO- 4 . .
WICHOB Buiuucasimy 3HaueHUe BBIpaKEHUH € IepeMeHHbIMU. [IpuMeHsITh CBOWCTBA CTENEHH I Ipeobpaso-
BaHUs BbIPQ)KEHUH. BBIOTHATE YMHOKEHUE OAHOWIEHOB ¥ BO3BEACHUE OJHOWIEHA B cTeneHs. [Ipu-
Kontponbnas padota Ne 2 1 BOJUTH OJTHOWIEH K CTAaHJAPTHOMY BHy. 3alICHIBATH MHOTOWICH B CTAHIAPTHOM BHJIE, OTIPEIENATh
cTereHb MHorowieHa. [IpeoOpa3oBeIBaTh MPOM3BEACHUE OTHOUIEHA U MHOTOWIEHA; CyMMBI, pa3HO-
10 YMHOKEHUE OQHOWICHA Ha MHO- 4 peodp P A A &Y P
FOWICH CTH, IPOU3BECHHUS IBYX MHOTOWICHOB B MHOTOWIEH. BBINONHATE pa3nojkeHne MHOTOYJICHA Ha
MHOJKUTENN CIOCOO0OM BBIHECEHHS OOIIIET0 MHOYKHUTEIS 32 CKOOKH, CITOCOOOM TpYIIIIHPOBKH, TIO
11 YMHOKEHUE MHOTOYJICHA HA MHO- 4 (dhopMynaM COKpaEHHOTO YMHOKEHUS U C IPUMEHEHNEM HECKOJIbKUX CIoco00B. Vcnonb30BaTh
TOYWICH yKa3zaHHbIE [TpeoOpa30BaHus B IPOLIECCE PELICHUS YPAaBHEHUH, JOKA3aTeNIbCTBA YTBEPKIEHHMH, pe-
LIEHUS TEKCTOBBIX 3a/1a4
12 Pa3no)xeHne MHOrO4JIEHOB Ha 4 A
MHOXHTENU. BeiHecenue od1iero
MHOXHTEJIS 32 CKOOKH
13 Pa3no)xeHne MHOTO4JIEHOB Ha 3
MHOXHTENU. MeToa rpyniupOBKH
KontponbHaspadboTa Ne 3 1
14 [IpousBeneHne pasHOCTH U CyM- 3
MBI ABYX BBIpaKCHUI
15 Pa3HoCTh KBazIpaToOB JBYX BbIpa- 3
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JKEHUM
16 KBagpar cymmel 1 KBaapar pas- 4
HOCTH JIBYX BBIpaKEHUI1
17 [IpeoOpazoBaHre MHOTOYICHA B 3
KBaJpaT CyMMbI WJIX Pa3HOCTH
JBYX BbIpaKeHUI
Kontponbras padora Ne 4 1
18 CyMmMa 1 pa3HOCTb KyOOB JBYX 2
BBIpaXCHUI
19 IIpuMeHeHre pa3iIMYHbIX CIIOCO- 4
00B pazioKeHUs] MHOTOUJICHA Ha
MHOXHTEH
IIoBTOpEHME U cHCTEMATU3ALIMS 1
yueOHOro MaTepHuaia
KonTponbras pabora Ne 5 1
I'nasa 3 ®ynkuuun 12
20 CBs3u MeXIy BEITUUUHAMU. 2 IIpusooums IpUMEpPHI 3aBUCUMOCTEN MEXIy BelTuunHaMu. Pa3nuuaTs cpenu 3aBUCUMOCTEN QyHKIH-
OyHKIMA OHAJIbHBIE 3aBUCHMOCTH.
Onucvieamononsamus: 3aBUICUMOM U HE3aBUCUMON NEpPEMEHHBIX, (QYHKIUH, apryMeHTa (QyHKIHH;
21 CriocoObI 3aganust QyHKIUN 2 p » Gymctuimi, apry ynxciuau;
cnocoObl 3ananust GyHKIuu. PopMyIMpoBaTh ONpeaeseHHs: 00IacTH onpeaeneHus GyHKIUH, o0ma-
22 I'padux GyHKIMM CTH 3HaueHUH (PpyHKINH, rpaduka QyHKINN, THHEHHON (PYHKIINH, IPSMON TIPOTIOPIIMOHAIEHOCTH.
. . Buiyucasimy 3Hauenue QyHKINU 10 3aJaHHOMY 3HaueHHUI0 apryMenTa. CocTaBiIsITh TaOIUIIbI 3HAYE-
23 Jluneitnas ¢pyHkuus, e€ rpaduku 4 . ymxu A Y N pry ! N
CBOHCTEA Uit Qyakaun. CTpouTs rpaduk QyHKIMHY, 3a1aHHOH TabmmyuHo. [To rpaduky GyHKINH, SBISIOMIEHCS
MOJIEJIBIO PEAIBHOTO TPOLIECCa, ONMPEACTATh XapaKTEPUCTHKH 3TOro npouecca. CTpouTs rpaduk Jau-
IloBTOpEHUE M cUCTEMATH3ALUS 1 HEeHHOW (HYHKITUH U IPSIMOH MPOTOPIHOHATEHOCTH. OMUCHIBATH CBOMCTBA ATHX (PYHKINH
yueOHOro MaTepHuaa
KonTponeraspabora Ne 6 1
I'nasa 4 CucreMbl JTUHEHHBIX ypaBHe- 23
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=
HUIi ¢ IByMs NepeMeHHbIMH
24 |[YpaBHeHUs C ABYMsI IEPEMEHHBIMU 3
. IIpusooums npumepsi: ypaBHEHHS C IBYMs IIEPEMEHHBIMU; TMHEHHOTO YPaBHEHHS C IBYMs TIepe-
25 | JIuneitHOE ypaBHEHUE C ABYMS 4 P pusepol. yp A © ABY pe ’ yp ABY P
MEHHBIMH; CUCTEMBI IBYX JIMHEHHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMH; PEANBHBIX [IPOLECCOB, IS
MEePEMEHHBIMHU H €T0 Ipapuk .
KOTOPBIX YPaBHEHHE C IByMs IIEPEMEHHBIMH WJIM CUCTEMA yPaBHEHUH C ABYMsI IEPEMEHHBIMU SIBJISI-
26 | Cucrtembl ypaBHEHUH C ABYMS Tie- 4 FOTCSI MAaTEMaTUUECKUMH MOZECIISIMH.
pemennbiMu. ['paduueckuii MeTon Onpenendars, sSBISETCS JIM Iapa YHCceN pellieHHEM JaHHOTO YPaBHEHHS C IBYyMS IIEpEMEHHBIMHU.
PELICHNs] CUCTEMBI IBYX JIMHEH- Dopmynuposama:
HBIX YPaBHEHHUI C IByMsI Ilepe- onpeodenenus: PeIICHUs YPaBHEHUs C ABYMsI IEPEMEHHBIMHY; YTO 3HAUUT PELIUTh yPaBHEHHUE C ABYMSI
MEHHBIMH MepeMEeHHBIMY; Tpad)Kka YpaBHEHHs C IByMs IEpEMEHHBIMH; TMHEHHOTO YpaBHEHHUS C IBYMS Tepe-
o MEHHBIMH; PELICHUS] CUCTEMBI YPaBHEHUH C IByMs IEpEMEHHBIMU;
27 | PemeHne cucreM JIMHEHHBIX ypaB- 3 N »P . yP AABY P ’
. c60ticmea ypaBHEHUN € IByMs IIEPEMEHHBIMHU.
HEHHMH METOJIOM IIOACTaHOBKU . . .
Onucvieamy: CBOWCTBA rpaduKa TMHEHHOTO ypaBHEHHUS B 3aBUCUMOCTH OT 3HaueHUH K03 uipeH-
28 | Pemienue cucrem TUHEHHBIX ypaB- 3 TOB, TpaMUECKH METOJI PELICHUS CUCTEMBI ABYX YPaBHEHUH ¢ IByMsI IEPEMEHHBIMHU, METOJ] TTOI-
HEHHUH METOJIOM CIIOKECHHUS CTaHOBKH U METO/]| CJIOXKEHUS ISl PELLIEHUSI CHCTEMbI BYX JIMHEHHBIX YPaBHEHUH C IByMs IIEpEMEH-
HBIMU.
29 | PemeHue 3a7a4 ¢ TOMOUIBIO CH- 4 N .
o N Cmpoumps rpaduK TMHEHHOTO YpaBHEHHs C IByMsI IEpEMEHHBIMU. PelaTe cucTeMbl ABYX JTMHEHHBIX
CTEM JIMHEMHBIX ypaBHEHUH .
YpaBHEHUH C IBYMS IEPEMEHHBIMH.
[loBTOpeHue U cucTeMaTH3aUus 1 Pewams TexcToBBIE 3a/1a4H, B KOTOPBIX CHCTEMa ABYX JINHEMHBIX YPAaBHEHHUH C JBYMSI IEPEMEHHBIMU
yueOHOro MaTepHuaa SIBIIIETCS. MAaTEMaTH4ECKON MOJIENIBIO PeabHOTO IpoIiecca, 1 UHTEPIPETUPOBATD PE3YIbTaT PELICHUS
CUCTEMBI
KonTponsraspabora Ne 7 1
IloBTOpEeHMe M cucTeMaTH3aUsl y4eOHO- 9
ro MaTepuaja
VYpaxxHeHus 1jsl HOBTOPEHUs Kypca 7 8
KJacca
Hrorosast KOHTpOIBbHAS paboTa 1
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I'nasa 1 44
PanuoHanbHbIe BbIPAKEHUS
1 ParnnonaneHble 1poOu 2 Pacnosnasams 1enple palnoHaIbHBIE BBIPAXKEHUS, JPOOHBIE palvo-
N N HaJIbHBIE BBIPAXKEHUS, IPUBOAUTH IPUMEPbI TAKUX BBIPAKCHUH.
2 OCHOBHOE CBOWCTBO pallMOHAILHOM pooH 3 p » TIPHBOA prmep P
Dopmynuposamu:
3 CrnoxeHue 1 BBIYMTaHUE PALMOHAIBHBIX APOOei ¢ oanHa- 3 onpeodenenust: pallMOHAIBHOTO BBIPAYKEHMUS, IOITYCTUMBIX 3HAUEHHUH Tie-
KOBBIMH 3HAMEHATEISIMU PEMEHHOH, TOKAECTBEHHO PABHBIX BBIPAXKEHUI, TOXKIECTBA, PABHOCHIIb-
o HBIX YpaBHEHUH, PallMOHAIBHOTO ypaBHEHUS, CTETIEHH C HYJIEBBIM TIOKa-
4 CroxeHue 1 BBIYMTaHHE PAOHATBHBIX APOOEi ¢ pa3HBIMH 6
3aTesieM, CTETIEHH C 1eTIbIM OTPUIaTeNbHBIM II0Ka3aTeNleM, CTAaHAaPTHOTO
3HaMEHATEJIAMU .
BUJA YMCIIA, OOPATHOM MPONOPLIOHATIBHOCTH;
Kontponbnaspadora Ne 1 1 ceoticmea: OCHOBHOE CBOWMCTBO PaIiOHANBHO poOH, CBOMCTBA CTETIEHN
5 VMHOK€HHUE U JIelleHNne PallMoHaIbHBIX Ipobeii. Bosee- 4 C LeIIBIM TI0KA3aTelIeM, YPaBHEHNI, pYHKIMH y = — ;
HHUE PaLMOHAIBHON ApOOU B CTENIEHb n
o npasuna: CI0KEHUs, BHIYUTAHUsI, YMHOXKEHHUS, JIeJIeHHsT Apo0eii, Bo3Be-
6 ToxnecTBeHHBIEPEOOpa30BaHUAPALIMOHATLHBIXBEIPAsKEHHIH 7
JeHUs IPOOH B CTETICHB; YCIOBUE PaBeHCTBA Jpo0OH HYITIO.
KonTponbraspabora Ne 2 1 loxazvieams CBOMCTBA CTENIEHHU C LEIBIM [TOKA3aTEIIEM.
Onucwvieams rpaUIecKril METOJ peIIeHNs] ypaBHEHHM ¢ 0JTHOM mepe-
7 PaBHOCHIIBHBIE ypaBHEHUSI. 3 . pad AP yp g p
MEHHOM.
ParnmonansHble ypaBHEHHUS . .
Ipumensams OCHOBHOE CBOMCTBO PallMOHATIBHOM APOOH I COKpAIeHHUs
8 CreneHs ¢ LEenbIM OTPULIATENBHBIM [TOKa3aTeIeM 4 1 ipeodpazoBanus qpodeit. [[puBoanTts 1podu Kk HOBoMY (00IIEMy) 3Ha-
o MeHartemo. Haxoauts cymMmmy, pa3HOCTbh, IPOU3BEJICHNE H YaCTHOE JIPO-
9 CBoiicTBa CTENEHH C LEeNIbIM ITOKa3aTeneM 5 . A YMMY, D 1P A AP
Oeli. BeIMONIHATE TOXIECTBEHHBIE IPEOOPA30BAHNUS PAIIMOHATIBHBIX BBI-
10 ® k. 4 PaKCHHIA.
YHKIOHA y = 0 e€ rpauk Pewamp ypaBHEHHs C TIEpEMEHHO} B 3HAMEHATEINE JPOOH.
IIpumensms CBOMCTBA CTENEHU C LIENBIM TTOKa3aTeseM AJs ipeodpaso-
KonTponsHaspabora Ne 3 1 BAHMS BBIPAKCHMIA.

3anucvleamp 4ncna B CTaHAapTHOM BUIE.
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Buvinoanams noctpoenue u utenue rpaduka GyHKIUR y = —
n
I'nasa 2
KBagpaTHble KOpHH. 25
JlelicTBUTEIbHbIE YHUCJIA
2 .
11 OyHkyst y = X~ 1 e€ rpadux 3 Onucvigamy: TIOHITHE MHOXECTBA, SJIEMEHTa MHOXKECTBA, CIIOCOOBI 3a-
N . JIaHUsI MHO>KECTB; MHOXECTBO HaTypaJbHBIX YHCEN, MHO>KECTBO LIEIBIX
12 Ksanpatasie kopHH. AprdMeTHIecKuil KBaAPaTHBIN KOPEHb 3 N
YHCEN, MHO)KECTBO PALlMOHAIbHBIX YHCEIl, MHOXKECTBO JEHCTBUTEIBHBIX
13 | MHOXECTBOHM €ro 3JIEMEHTHI 2 YHCEN U CBSI3U MEXKAY 3THMHU YHCIOBBIMU MHOKECTBAMHU; CBSI3b MEXKTY
0ECKOHEYHBIMH JECATHYHBIMH APOOSMH U palliOHATILHBIMU, HPPALHO-
14 ITopmuOXecTBO. OnepannuHa MHOKECTBAMH 2 A P patt - Mppatt
HaJIbHBIMU YHCJIAMH.
15 UKCIIOBBIEMHOXKECTBA 2 Pacnosnasams pannoHanbHble U UppalMOHANBHEIE yncia. [I[puBoauTs
N MIpUMEPHI PAllMOHAJIBHBIX YHCENl U UPPALMOHATIBHBIX YHCEI.
16 CaoticTBaapu(hMETUIECKOTO KBAAPATHOTO KOPHS 4 PHMCPDI patl ppall o N N
3anucwisams ¢ ToMoOLIbIO (POpMyIT CBOICTBA EHCTBUI ¢ AEHCTBUTENb-
17 ToxnecTBeHHBbIE IPEOOPa30BaHUS BEIPAKCHHH, 5 HBIMU YHCIIAMU.
coJIeprKaInx Dopmynuposams:
KBaZIpaTHbIC KOPHU onpeodenenust: KBaJpaTHOTO KOPHS U3 YUciia, apu(hMETHIECKOTO KBa/I-
PaTHOrO KOPHS M3 YKCIa, PABHBIX MHOXECTB, IOJIMHOXKECTBA, IIepeceye-
18 \/— 3 HUSI MHOKECTB, 00bEANHEHNST MHOXKECTB;
_ N . B
Qynkius y = /X 1 e€ rpaduk ceoticmea: GyHKIUM y = x°, apu(hMETUYECKOTO KBAJIPATHOTO KOPHS,
KonTposnbhaspabora Ne 4 1 dyHKIE y =X .

Hoxasvieams cBOICTBA apUPMETHUECKOTO KBAJPATHOTO KOPHSI.

Cmpoums Tpaduku GyHKIMIA y = X1 y = \/; .

[IpumensTh NOHATHE apUPMETHIECKOTO KBaAPATHOTO KOPHS sl BEIUUC-
JICHUA 3HAYECHUN BBIPAKCHUU.

Ynpowams Beipaxxenus. Pemats ypaBHenus. CpaBHUBATh 3HAaYEHUS BbI-
pakeHH. BRIMOIHSTE IpeoOpa3oBaHue BBIPAXKEHUH ¢ TPUMEHEHHEM
BBIHECCHHS MHOXKUTEIIS U3-110]1 3HaKa KOPHSI, BHECEHUE MHOKHUTEIS IO
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3HaK KOpH. BremonHATh OCBO60)K}ICHI/I€ OT UppPalOHAJIbHOCTH B 3Ha-
MeHarene ApoOH, aHaIu3 COOTHOIEHUH MEX/1y YMCIOBBIMU MHOXKeE-
CTBaMH U UX JIEMEHTaMHU
I'naga 3 2%
KBagpaTHble ypaBHeHHSA
19 KBagparHele ypaBHeHUs. PenieHue HEMOIHbIX KBAIPaTHBIX 3 Pacnosnasams v IpuBOAUTH MIPUMEPHI KBaJAPATHBIX YPAaBHEHUN pas3iivy-
ypaBHEHUI HBIX BUJIOB (TIOJIHBIX, HETIOJIHBIX, IPUBEAEHHBIX ), KBAJPATHBIX TPEXIe-
o HOB.
20 ®dopmysa KOpHEHN KBaIpaTHOTO YpaBHEHHUS 4
Onucvigams B 001LEM BUJIC PELICHNE HEMOIHBIX KBAIPATHBIX ypaBHE-
21 Teopema Buera 3 HUH.
Dopmyauposamy:
Kontponsnaspabora Ne 5 1 PMYIUP .
onpeodeneHus: ypaBHEHUS IEPBOM CTENICHU, KBaIPaTHOTO YPaBHEHHUS;
22 KBanpaTHbIATpEXUICH 3 KBaJpaTHOTO TPEXWICHA, AMCKPUMUHAHTA KBaIPATHOI'O YPABHEHHUS
N 1 KBaIPaTHOTO TPEXWIEHa, KOPHS KBaApaTHOIO TpEXUiIeHa; OMKBaapaT-
23 | Pemenue ypaBHEHHI, KOTOPHIE CBOAATCS K KBaJIpaTHBIM 5 Horo HpaBHeHH;P » KOP P ™ ’ AP
yYpaBHEHHSAM Oyp ; i
ceoticea KBapaTHOTO TPEXUIIEHA;
24 | PanuoHaybHBIE YPaBHEHHA KaK MATEMaTHYECKHE MOAEIIH 6 meopemy Buera 1 o0paTHyIo il Teopemy.
peabHbIX CHTYaIHi 3anucwvisams 1 1OKa3bIBaTh GOPMYITYy KOpHEH KBaJpaTHOTO YpaBHEHHUSI.
HccnenoBath KOMMUYECTBO KOPHEH KBAJPaTHOIO YpPaBHEHUS B 3aBUCHMO-
KonTponsraspabora Ne 6 1 A P P yp

CTH OT 3HaKa ero JUCKPUMHHAHTA.

Hoxazvieamv meopemei: Bueta (IpsMyIo 1 00paTHYIO), O pa3ioKeHUN
KBaJIpaTHOTO TPEXUWIEHA Ha MHOKUTENH, O CBOMCTBE KBaJPaTHOTO TPEX-
YIEHA C OTPHULATENBHBIM JUCKPUMUHAHTOM.

Onucvieams Ha IPUMEPAX METOJ 3aMEHBI IEPEMEHHON IJISI PEIICHHUS
YpaBHEHUH.

Haxo0ums KOpHHU KBapaTHBIX YpaBHEHUH pa3nuvHbIX BUIOB. [Ipume-
HATH TeopeMy Buera u oOpaTHyto eif TeopeMy. BoIIONHATE pasnoxeHue
KBaJPAaTHOTO TPEXWICHA HA MHOKUTENU. HaxonuTe KOpHU ypaBHEHUI,
KOTOpBIE CBOATCS K KBaJpaTHBIM. COCTaBIATH KBaJApPaTHBIE YPABHEHHUS
1 ypaBHEHMsI, CBOAAIIUECS K KBAaAPATHBIM, SBIISIOIIUECS MaTeMaTH4e-
CKHMH MOJIENIIMU PeaTbHBIX CUTYaIUI




[
=
gs Konn
S = Conep:xanue y4yeGHOTO XapakTepuCcTHKA OCHOBHBIX BU/I0B JIeITEIbHOCTH YUeHUKA
= martepuaia 1€CTBO (Ha ypoBHe y4eGHbIX AeiicTBHil)
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IloBTOpPEHME
H CHCTeMaTH3aus 7
y4eOHOro MmaTepuaia
YnupakaeHus U1 TOBTOPEHHS Kypca 8 Kilacca 6
1

Kontponsnaspadbora Ne 7
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I'nasa 1 18
HepasencrBa
1 UucioBele HEpaBEeHCTBA 3 Pacnosnasame 1 IpuBOINTH IIPUMEPHI YMCIOBBIX HEPABEHCTB, HEPABEHCTB C IEPEMEHHBIMHU, JIH-
. HEHHBIX HEPABEHCTB C OJJTHOW NIEPEMEHHOM, IBOMHBIX HEPABEHCTB.
2 OCHOBHBIE CBOMCTBA YUCIIOBBIX- 2
Dopmynuposamu:
HEPAaBEHCTB . .
onpeodeneHus: CPaBHEHHS IByX YMCENl, PELICHUS] HEPaBEHCTBA C OJHOW NEPEMEHHOH, PAaBHOCHIIBLHBIX
3 CrnoxeHne 1 yMHOXEHHE YHC- 3 HEPaBEHCTB, PEIIEHHs CUCTEMbl HEPABEHCTB C OJJHOI II€pEMEHHOM, 00J1aCTH OIIpEeICHNS BhIpaXKe-
JIOBBIX HepaBeHCTB. O1eHnBa- HUS,
HUE 3HAUYEHUS BBIPAKEHUS €601icmea YUCIOBBIX HEPABEHCTB, CJIOXKEHHS U YMHOKEHHUS YHCIOBBIX HEPABEHCTB
o Hoxa3vieams: CBONCTBA YHCIIOBBIX HEPABEHCTB, TEOPEMBI O CJIOKEHUH U YMHOKEHUH YHCIOBBIX HE-
4 HepaBencTa ¢ 0gHOM IEpeMeH- 1
Hoit PaBEeHCTB.
Pewame nuHeliHbIe HEpaBEHCTBA. 3aNNChIBaTh PELLIEHHS HEPABEHCTB U UX CUCTEM B BUJE YMCIIOBBIX
5 Pemienue HepaBeHCTB ¢ onHON 4 IIPOMEKYTKOB, 00bEIUHEHHS], IIEPECEUCHNS YUCIOBBIX IIPOMEXKYTKOB. Pemars cucteMy HEpaBeHCTB
nepeMeHHou. YuciaoBsle mpo- ¢ ogHOM nepemeHHON. OnIeHNBATH 3HaUEHUE BRIpaKeHus. M300paxars Ha KOOPIWHATHOHN MPSMOMA
MEXYTKH 3aJlaHHbIE HEPABEHCTBAMH YMCIIOBBIE TPOMEKYTKH
6 CucteMsl TMHEHHBIX HEpa- 4
BEHCTB C OJIHOU NIEPEMEHHOM
Kontponbnas padota Ne 1 1
I'nasa 2 35
KBagpaTuunas ¢pyHkums
7 [loBTOpeHue U pacmpeHne 2 Onucvieams noHATHE GYHKIUH KaK [IPAaBUIIA, YCTAHABINBAIOIIETO CBSI3b MEXY 3JIEMEHTaMHU ABYX
CBEICHUM 0 (PYHKUNHU MHOXECTB.
N Dopmyruposaman:
8 CpoiicTBa QyHKIUH 3 PALYIUP
onpedenenus: Hylsl QyHKINHU; TPOMEXYTKOB 3HAKOIIOCTOSHCTBA (PyHKUNH; (PYHKIMH, BO3pacTaro-
9 Kak moctpouts rpadux ¢yHk- 3
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g 4acoB
iU y = kf{x), ecu n3BecTeH 1ieit (yObIBaroleil) Ha MHOXKECTBE; KBaJApaTHYHOW (YHKIIMH, KBaJAPaTHOI'O HEPABEHCTRA,
rpaduk QyHKIUH ceoticmea KBaApaTUIHON QyHKINY;
y =flx) npasua OCTpoeHus TpadrkoB PyHKIMIA ¢ MOMOIIBIO Ipeodpa3zoBanuil BUaa f{x) — f(x)+a;
10 Kax noctpouTts rpaduxu GpyHK- 4 Jx) = Jtx + @); fix) — ki) . . )
Wit y = flx) + b Cmpoumo Fpa(l‘)I/IKI/I ¢ yHKIHIA ¢ TOMOIIBIO TTpeodpa3zoBanmii BUaA flx) — f(x)+ a;
uy = f(x + a), ecnu U3BeCTCH Jx) = Jle + a); fix) = k). . . i
rpaduK GyHKI@H ¥ = f{x) lezoumb rpaduk kBaapatnaHor ¢yHKmH. [1o rpadmky KBagpaTHIHON YYHKITUN ONMUCHIBATE €€
CBOWCTBA.

11 Ksagpatnunas ¢ynkums, e€ 6 Onucvieams cXeMaTHIHOE PACMIOIOKEHUE MAapadoIIbl OTHOCUTENBFHO OCH a0CIIUCC B 3aBUCHMOCTH OT
rpauK 1 CBOWCTBa 3HaKa crapiero ko3 uirenTa u AMCKPUMHUHAHTA COOTBETCTBYIOIIETO KBaAPATHOTO TPEXUIICHA.
KorTponbHaspabora Ne 2 1 Pewams xBampaTHBIE HEPABEHCTBA, UCITONB3YS CXEMY PACIIONIOKEHHUS TTapad0Ibl OTHOCHTEIHHO OCH

abcmucc.

12 Pemenne kBanpaTHbIX Hepa- 6 Onucvieams TpaQUUecKil METO]I PEIICHHUs] CUCTEMBI IBYX YPaBHEHHH ¢ IByMs IEpEMEHHBIMH, Me-
BEHCTB TOJI TTOJICTAHOBKY W METOJI CTIOKEHHS [ITsl PEIIEHHUS] CHCTEMBI IBYX YPaBHEHHH C IBYMsI TIEPEMEH-

13 CHCTeMBI ypanHeHwi ¢ IByMs 5 HBIMH, OJTHO U3 KOTOPBIX HE SBISETCS JTMHEHHBIM. §

TIepEMEHHBIMH Pewams TEKCTOBLIE 3a/1a11H, B KOTOPBIX CHCTEMA JIBYX YPaBHEHMUH C BYMS IEPEMEHHBIMHU ABIAETCS
MaTeMaTHYECKOW MOJIETBIO PEATBHOTO MPOIIECca, U MHTEPIPETUPOBAThH PE3YNIbTAT PEIICHUS CUCTE-
14 Pemenue 3ama4 ¢ IOMOIIBIO CH- 4 MBI
CTE€M YpaBHEHHUI BTOPOM cTemne-
HU
KonTponbnas padora Ne 3 1
I'naga 3
DJIeMeHThI PUKJIATHON 20
MaTeMaTHKH

15 MatemaTHuecKkoe MOJIETHPOBa- 3 Ilpugooums npumepuol:

HUE MaTeMaTHYECKUX MOJIETIeH pealbHBIX CUTYalii; TPUKIAAHBIX 33]a9; TPHOIMKEHHBIX BEITUIHH; UC-

16 e — 3 MOJIb30BaHUSI KOMOMHATOPHBIX MTPABUJI CYMMBI U IPOU3BEACHUS; CITyYaiHBIX COOBITHI, BKIIIOYAS

JIOCTOBEPHBIC M HEBO3MOXKHBIE COOBITHS; OIBITOB C PABHOBEPOSITHBIMU HCXOAAaMU; PEICTABICHHS

17 [TpubinxEHHBIE BHIYNCIICHUS 2 CTaTHCTUYECKHX JIaHHBIX B BHJIE TaOJHII, AUAarpaMM, rpadiKoB; UCIIOIB30BAaHUS BEPOSITHOCTHBIX

18 OcHoBHBIE MpaBHiia KOMOWHA- 3 CBOUCTB OKPYIKAIOTIHX ABICHIH,
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TOPUKHU Dopmynuposams:
onpeodenenusi: a0CONMIOTHON MOTPEITHOCTH, OTHOCUTEIEHON MOTPEITHOCTH, TOCTOBEPHOTO COOBITHS,
19 YacroTa 1 BEpOSTHOCTH CIIy- 2
MAHHONO COGBITHS HEBO3MOXKHOTO COOBITHS; KIACCHYECKOE OIPEeIICHUE BEPOSTHOCTH;
npaguia: KOMOMHATOPHOE MPABUIIO CYMMBI, KOMOWHATOPHOE TIPaBUJIO TIPON3BEICHHS.
20 Knaccuueckoe onpenenenueBe- 3 Onucbvigams dTaIbl PEIICHMS PUKIIATHON 3a1a4H.
POATHOCTH [NosicHATH 1 3anMCHIBaTE POPMYITY CIIOKHBIX MPOLEHTOB. [IpOBOINTH MPOIICHTHBIE PACUYETHI C MC-
MTOJIb30BAHUEM CIIOKHBIX TPOIIEHTOB.
21 HauansHele cBenneHus 3 " .
0 CTATHCTHKE Haxooums TOIHOCTH IPUOTMKEHUS TI0 TAOJIHIIE TPUOTMKEHHBIX 3HAUYCHUH BETMUNHEL. M CIIomn30-
BaTh pa3lWYHbIe (POPMBI 3aMUCH MTPUOIMKEHHOTO 3HaYeHUs BeMUMHBL. OLEHUBATh MPUONKEHHOE
Kontponbras padora Ne 4 1 3HAUYCHUE BETUYNHBI.
1Ipogooums OTBITHI cO CiTy4aitHBIMU Fcxo1aMu. [10SICHATE 1 3anMChIBaTh POPMYITY HAXOXKISHUS
YacTOTHI CIIy4yaifHOTO cOOBITHsI. OMHUCHIBATH CTATHCTUYECKYIO OLIEHKY BEPOSITHOCTH CIy4aifHOTO CO-
ObITHs. HaxoauTe BEpOSTHOCTD CIIy4aifHOTO COOBITHS B OMBITaX C PABHOBEPOSTHHIMU HCXOJaMU.
Onucvieams dTAIBl CTATUCTHYECKOTO HccnenoBanns. OdopMirsiTe HHGOPMAIUIO B BH/IE TAOIHII U
muarpamm. M3pnekats nHGOpManuio u3 Tabmuil u guarpaMM. HaxonnuTs ¥ MPUBOIUTH IPUMEPHI HC-
MOJIb30BAaHUS CTATHCTHUECKUX XapaKTEPUCTHK COBOKYITHOCTH JaHHBIX: CpelHEe 3HaUeHHe, MO/,
pa3Max, MeainaHa BEIOOPKH
I'naga 4
YucjioBbIe 16
MOCJIeI0BAaTEIbHOCTH
22 YucnoBsle MOCIeI0BaTEILHOCTH 2 Tlpusodums npumepsvl: TOCIENOBATENBHOCTEH; YHCIOBBIX MTOCIIEIOBATEIILHOCTEH, B YACTHOCTH
23 ApudMeTHdeckas IpOrpeccHs 3 apI/IV(bMeTI/I‘IeCKOI\/'I U T€OMETPUYECKON IPOrpeECCUi; UCIIOIb30BaHNUS MTOCIIEI0BATENBHOCTEN B Peallb-
HOM KU3HU; 33124, B KOTOPBIX pACCMATPUBAIOTCSI CYMMBI ¢ O€CKOHEUHBIM YHCIIOM CITaraeMbIX.
24 CyMMa 7 IepBBIX WICHOB apud- 3 Onucvieamsb: IOHATHUE TTOCIIEAOBATENBHOCTH, WIEHA MTOCIEA0BATEIBHOCTH, CIIOCOOBI 33/JTaHUS ITOCIIe-
METHYECKOH MPOrpeccuu JIOBaTENLHOCTH.
25 T coMeTpHICeKas POrpecchs 3 Buviuucnamo 4ineHsl OCIe0BATENIEHOCTH, 33JaHHOH (POpMYII0ii n-ro YieHa WK PeKypPPEHTHO.
Dopmynuposamaw:
26 CyMMa 7 TIEpBBIX YWIEHOB T€0- 2 onpedenenusi: apuhMETUIECKON MPOrpecCHr, TEOMETPUIECKOH MPOTPECCHH;
METPHUUECKON POTPECCHU C601cTea YIICHOB TEOMETPHUECKON 1 apu(METHIECKOM MPOTPECCHiA.
27 CyMMa GeCKORETHO reoMeTpH- 2 3adasams apuPMETHUECKYIO U TEOMETPUIECKYIO MTPOTPECCHH PEKYPPEHTHO.
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YeCKOH MPOrpeccuu, y KOTOPOH |

q|<1 3anucwisams 1 nosicuams GopMyIbl 001IETO WieHa apupMETUIECKON U TeOMETPUUECKON Tporpec-
Cull.

KonTponbnas padora Ne 5 1 N
3anucwvieame M doxazvieams: HOPMYITBI CyMMBI /1 TIEPBBIX WIEHOB apU(PMETHYECKONW U T€OMeTpHYe-
CKOi1 mporpeccuii; popMyITbl, BRIPAKAIOIINE CBOMCTBA WIEHOB apH(METHIECKON U T€OMETPHIECKON
MIPOrPECCHiL.

Buiuucnams cymmy 0€CKOHEUHOM reoMeTpUYecKor mporpeccrud, y Kotopoi | q | < 1. IlpencraBnsats
OCCKOHETHBIE TIEPHOANICCKIE TPOOH B BUJIE OOBIKHOBEHHBIX

IToBTOpEHME
U cHCTeMaTUu3alus 10
y4e0HOro MaTepuaja
YnpaxHeHus U1 MOBTOpEeHus Kypca 9 9
KJjacca
KonTponbeHaspabora Ne 6 1
I'eomerpus. 7 Kiace
( 2-4 yeTBepTh Becero 52 yaca)
]
g
2 o Conep:xanue yueOHOIo KonnuectBo XapakTepHCTHKA OCHOBHBIX BUJAOB JIeSITeJIbHOCTH Y4eHHUKA
é 8 MaTepuaJa 4acoB (Ha ypoBHe Y4eOHBIX JeicTBH)
-
I'nasa 1
Ipocreiimme 11
reomerpudeckue Gpurypoi
H MX CBOMCTBA
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1 Touku u npsMbIe 1 IIpusooums IpUMeEpbI TEOMETPUUECKUX QUTYD.
Onucwvisams TOUKY, IPAMYIO, OTPE3OK, JTyd, YTOI.
2 OTpe30K U ero JIuHa 2 ¥» TIpAMYIO, OTp YL YT
Dopmynuposamu:
3 JIyu. Yron. U3mepenue yrios 2 onpedeneHusi: PaBHBIX OTPE3KOB, CEPEINHBI OTPE3Ka, PACCTOSIHUS MEXKLY JBYMS TOUKaMH, JOTIOJTHH-
TEJIBHBIX Jy4eld, pa3BEPHYTOTO YIJIa, PABHBIX YTJIOB, OMCCEKTPUCHI yTila, CMEKHBIX U BEPTUKAIBHBIX
4 CMexHbIE 1 BEpTHKAIbHBIE yT- 2 YHCH, pasBCpHy yria, p YIIIOB, p yri, P .
B YIJIOB, IEPECEKAOIINXCS IPSMBIX, IEPICHANKYIJIAPHBIX NPSAMbIX, IEPIEHANKYIIAPA, HAKIOHHOH, pac-
CTOSIHHA OT TOYKHU J0 IPAMOI;
[lepnien UKy IsIpHBIE TIPSIMBIE 1 ceolicmea: PacTioNoKEHHsI TOYEK Ha MPSIMOM, N3MEPEHHs. OTPE3KOB U YIJIOB, CMEXKHBIX U BEPTHKAJIb-
HBIX YIJIOB, I€PIIEHANKYJISIPHBIX MIPSIMBIX; OCHOBHOE CBOICTBO IIPSIMOH.
6 AKCHUOMBI 1 Y > ICPIICHIMKYJISIP p ; p
Knaccugpuyuposams yrisl.
[ToBropenue u cucTEMaTH3AIHS 1 Jloka3vieams: TEOPEMBI O MEPECEKAIOIIUXCS MIPSIMBIX, O CBOMCTBAX CMEXHBIX U BEPTUKAJIBHBIX YIJIOB,
y4eOHOT0 MaTeprana 0 €IWHCTBEHHOCTH TPSIMOH, MEPIICHIAUKYIISPHON TaHHOU (CiTydail, KOT/1a TOYKa JIE)KHUT Ha TAHHOU
MPSIMON).
Kontponbnas padora Ne 1 1 P ) . N
Haxooumws numny oTpeska, rpayCcHyIO Mepy yrila, HCHONb3Ys CBOMCTBA HX H3MEPEHUH.
H300pascams ¢ TOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB '€OMETpUIecKue GUrypel: OTpe3oK, JIyd,
YroJl, CMEXXHbIE ¥ BEPTUKAJIbHBIE YIJIbl, IEPIEHANKYJIIPHBIEC IPSIMBIE, OTPE3KU U JIy4H.
Tosachame, 9TO TaKOe aKCUOMA, OIpeJIEIICHHE.
Pewams 3agaum Ha BEIYMCIICHUE U TOKA3aTENbCTBO, MPOBO/IS HEOOXOAMMBIC TOKa3aTeIbHbIC PACCy K-
JEeHUS
I'naga 2 12
TpeyrojbHuKu
7 PaBHsble Tpeyronsauku. Bricora, 2 Onucvigams CMBICI TIOHATHS «paBHBIE QUTYPBI». [IpUBOIUTH IPUMEPHI PaBHBIX GUTYD.
MeanaHa, OucceKTpuca Tpe- H300pascamv 1 HAXOAUTH HA PUCYHKaX PaBHOCTOPOHHHE, paBHOOEAPEHHEIE, IPSMOYTOJIbHEIE, OCT-
YTOJIbHUKA POYTOJIbHBIE, TYIOYTOJIbHBIE TPEYTOIBHUKH U UX JIEMEHTHI.
N o Knaccugpuyuposams TpeyroinbHUKU IO CTOPOHAM U YIJIaM.
8 [lepBslit 1 BTOpOI MpU3HAKK 3 Puyuup pey p yr
Dopmynuposamu:
paBEHCTBa TPEYTrOJIbHUKOB
onpedenenusi: OCTPOYTOJIBLHOTO, TYTIOYTOJIEHOTO, IPSIMOYTOJIBHOTO, PABHOOEIPEHHOT0, PABHOCTO-
9 PaBHOOEIpeHHBIN TPEYTOIBHUK 3 POHHET0, PAa3HOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BHICOTHI, MEAUAHBI TPEYTOJIbHUKA; PaB-
U €ro CBOMCTBA HBIX TPEYTOJBbHUKOB; CEPEANHHOTO MEPIEHINKYJIIspa OTpe3Ka; IepruMeTpa TpeyrobHUKA;
ceoticmea: paBHOOCIPEHHOTO TPEYTOJIbHUKA, CEPEIUHHOTO MEPICHINKYJIISIpa OTPe3Ka, OCHOBHOTO
10 [Ipu3Haku paBHOOEIPEHHOTO 1 . P AP pey » Cepeat PHCHANKYIIApA OTp ’
CBOICTBA PaBEHCTBA TPEYTOJIbHUKOB,;
TpEyrojbHUKa
NPU3HAKY: PABEHCTBA TPEYTOJIBHUKOB, PABHOOEIPEHHOIO TPEYTOJIbHHUKA.
11 TpeTuil npu3Hak paBeHCTBA Tpe- 2
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=
YTOJIBHUKOB Teopembl Lloxaszvieams TEOPEMBL: 0 €AMHCTBEHHOCTH MPSIMOH, IEPIICHANKYIAPHON TaHHOM (cydai, Koraa
KoHTpostbHas padora Ne 2 1 TOYKa JISKUT BHE TAHHOW TPSMOH); TpH TIpH3HaKa PABEHCTBA TPEYTObHUKOB; NPU3HAKM paBHOOE -
PEHHOT'O TPEYrOJIbHUKA; TEOPEMBI O CBOMCTBAX CEPEAMHHOIO MEPIEHANKYIISAPA, PAaBHOOEIPEHHOTO U
PaBHOCTOPOHHETO TPEYTOJIbHUKOB.
Pa3zvacname, 910 Takoe TEOpEMA, OMMUCHIBATH CTPYKTYPY TeopeMbl. OOBSICHATD, KaKyI0 TEOPEMY
Ha3BIBAIOT OOPATHON JAHHOM, B U€M 3aKITIOUAETCS] METOJT IOKAa3aTEbCTBA OT IPOTUBHOTO. [IpHrBoO-
JUTH TIPUMEPHI NCIIOJIB30BaHMsI 3TOTO METO/IA.
PemaTh 3a1aun Ha BBIYKMCIIEHUE U 10KA3aTEIbCTBO
I'naga 3
[MapanaeasHsle npsiMbie. CymMMa yriios 12
TpeyrojbHHKAa
13 [NapannensHble IpsMBbIe 1 Pacnosnasame Ha yepTexax napaiieNbHbIe PsIMBIE.
N300paxath C MOMOILBIO JIMHEWKH U YrOJbHUKA NapaJlleJIbHbIC TPSIMBIE.
14 [Ipu3Haku napamiebHOCTH 1 N
HPAIMBIX Onucviéamp yripl, 00pa30BaHHBIE IIPU IEPECCUCHUN ABYX MPSIMBIX CEKYIICH.
Dopmyaruposamun:
15 CaoiicTBa napajjieIbHbIX Mpsi- 2 onpedeneHust: IapaJUIeTbHBIX MPSIMBIX, PACCTOSHUS MEXy MapalIeIbHBIMHA TPSMBIMHU, BHEITHETO
MBIX yIJ1a TpeyrojbHUKA, TUIIOTEHY3bI U KaTeTa,;
16 C ceoticmea: TIapajlIeNIbHBIX IPSAMBIX; YTJI0B, 00pa30BaHHBIX IPH MEPECEUECHUH apaJlIeIbHbIX IPSMBIX
yMMa yTJIOB TPEYTrOJIbHUKA 3 o .
CEeKyIlel; CYMMBI YJIOB TPEYTOJbHUKA; BHEIIHETO YIJIa TPEYTrOJbHUKA; COOTHOIIEHUH MEXKIY CTOPO-
17 [IpssMOYTONBHBIN TPEYTOIBHUK 1 HaMH U yIiaMH TPEYyTOJIbHUKA; MIPSIMOYTOJILHOTO TPEYTOJIbHUKA; OCHOBHOE CBOMCTBO MapaslieNnbHbBIX
18 CBoiicTBa NPsIMOYTOJIBHOTO Tpe- 2 TPAMBIX;
YTOIBHHKA npusHaKu: NapajvIebHOCTH NPAMBIX, PABEHCTBA IPAMOYTOIBHEIX TPEYTOMIbHHKOB.
Jloka3zvieams: TEOPEMBI O CBOMCTBAX MapaJIENbHBIX MPSAMBIX, O CYMME YIJIOB TPEYTOJIbHUKA, O
[ToBTOpeHME U cucTeMaTH3aLUs BHEILIHEM YTJIE€ TPEYTOJIbHUKA, HEPABEHCTBO TPEYTOJIbHHUKA, TEOPEMBI O CPABHEHUH CTOPOH U YIJIOB
yueOHOTO MaTepHana TPEYroJbHUKA, TEOPEMBI O CBOICTBAX MPSAMOYTOJILHOI'O TPEYTOJIbHUKA, IPU3HAKY NTapajlIeIIbHBIX
KomtposHas paGora Ne 3 1 MPSIMBIX, PABEHCTBA NPSAMOYTOJIbHBIX TPEYTOJIbHUKOB.
Pewams 3a1aun Ha BEIUKCIIEHNE U I0KA3aTECTBO
I'nasa 4
OKpy:KHOCTBb H KPYT. 11
I'eomeTpryeckne nocTpoeHust
19 I'eomeTpuyeckoe MECTO TOYEK. 1 Tosacname, 9T0 Takoe 3a7jaua Ha MocTpoeHue; reomerpuyeckoe Mecto Touek (I'MT). IlpuBoauTh

OKpYyXHOCTb U KpyT

npumepst ' MT.
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20 HexkoTopslie cBolicTBa OKpy>KHO- 2 H300pascams Ha pUCYHKaX OKPY)KHOCTB U €€ 3JIEMEHTBI; KacaTeJIbHYIO K OKPY>KHOCTH; OKPY>KHOCTb,
ctu. KacarenbHast K OKpyXHOCTH BITMCAHHYIO B TPEYTOJILHUK, M OKPYKHOCTh, OMTMCAHHYIO OKOJIO Hero. OMuChIBaTh B3aMMHOE PacIio-
21 OnucanHas U BOMCAaHHASA 2 JIOAKEHHE OKPYKHOCTH U IIPAMOH.
Dopmynruposamu:
OKPY>KHOCTH TPEYIroJIbHUKA o
onpeoeneHus: OKPYKHOCTH, KPyTa, UX 3JIEMEHTOB; KacaTeIbHON K OKPYKHOCTH; OKPY>KHOCTH, OITH-
22 3agaun Ha IOCTPOCHHE 2 CaHHOHW OKOJIO TPEYTOJIbHUKA, M OKPYKHOCTH, BIIMCAHHON B TPEYTOJIBHUK;
23 MeTO TEOMETPHUECKHX MECT 2 ceoticmaa: Cep.eI[I/IHHOFO HepHCHL[I/I'KyJ'I}lpa kak ' MT; 6uccextpucs! yria kak ' MT; kacatenbHOI
TOUEK B 3a/1a9aX Ha TOCTPOCHHE K OKPYXHOCTH; TMaMeTpa M XOPbl; TOYKH ITePECeUeHHsI CePeTMHHBIX MTEPIICHIUKYIISIPOB CTOPOH Tpe-
YTOJIBHUKA; TOYKH TIEPECEUeHNsT OMCCEKTPHUC YTIIOB TPEYTONBHUKA;
[ToBTOpEeHue u cucremaTu3anus 1 npU3HAaKy KacaTelnbHOM.
yueOHOTO MaTepHana Lokazvieams: TEOpEMBI O CEpeIMHHOM IMEpIIEHINKYJIIsIpe 1 OuccekTpuce yria kak ' MT;
KontponsHas paGota Ne 4 1 0 CBOWCTBaxX KacaTelbHOH; 00 OKPY’KHOCTH, BIIMCAHHOH B TPEYTOJIbHUK, OITMCAHHOM OKOJIO Tpe-
YTOJIBHHKA; IPU3HAKU KacaTeJIbHOM.
Pewams ocHOBHBIE 331aUM HAa TOCTPOEHUE: IOCTPOEHUE YIJIa, PABHOTO JAHHOMY; IIOCTPOEHHE Cepe-
JTUHHOTO TIEPIIEHANKYJIISIpa JAHHOTO OTPEe3Ka; MOCTPOSHHE PAMOii, TPOXO e depe3 TaHHYI TOY-
KY ¥ TIEPIICHAUKYIISIPHON JaHHOU MPSIMOM; TIOCTPOEHHE OMCCEKTPHUCHI JAHHOTO YTIa; IIOCTPOCHHE
TPEYToJbHMKA 10 IBYM CTOPOHAM U YIIIy MEKIY HUMHU; 110 CTOPOHE U ABYM IpUJIEKAIIUM K HEH yr-
Jam.
Pemats 3anaun Ha noctpoeHue meronoM I'MT.
Cmpoumb TPEyTONbHUK 10 TPEM CTOPOHAM.
Pewams 3a1aun Ha BBIUNCIIEHNE, T0KA3aTENBCTBO U TOCTPOECHUE
O0600menne
U CHCTeMaTH3auus 6
3HAHUM yYAIUXCH
VYnpaxHeHus s HOBTOPEHUs Kypca 7 5
KJlacca
KonTponbras pabora Ne 5 1




I'eomerpus. 8 kiacc
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I'nasa 1 2
YeTbIpEXyrobHUKH
1 YeThIpEXyTOIBHUK U €T0 3J1e- 2 Tosachams, 4TO Takoe YETHIPEXYTONbHUK. OMUCHIBATD 3JIEMEHTHI YETHIPEXYTOJIBHUKA.
MEHTBI Pacnosnasams BBIYKIIbIE U HEBBIITYKIIbIE YETHIPEXYTOIbHUKU.
N H300padcams 1 HAXOAUTH HA PUCYHKAaX YETHIPEXYTOJIbHUKY Pa3HbIX BUAOB U UX 3JIEMEHTHI.
2 [Napannenorpamm. CBoiicTBa 2 P A pucy pexyr p A
Dopmynuposamu:
napajenorpamma
onpeodenenus: apajuieIorpaMMa, BEICOTHI apajiesiorpaMma; MpsiMOyTroJIbHUKa, poM0a, KBapara;
3 IIpu3Haku napamiensorpaMMa 2 CpeaHel JIMHUN TPEYTrOJIbHUKA; TPAIIELNH, BBICOTHI TPAIlELUH, CPEAHEH JIMHUN TPaNeLun; HEHTPaJIb-
HOTO YIJIa OKPY’KHOCTH, BIIMCAHHOTO YIJIa OKPY’KHOCTH; BIIMCAHHOTO U OIMCAHHOI'O YETHIPEXYTOJIb-
4 IIpssMoyrosibHUK 2 yr Py ’ yr Py ’ Pexyr
HUKa;
5 Pom6 2 ceolicmea: TapaieorpaMMa, IpsSMOYTOIbHHAKA, poMOa, KBaJipaTa, CPEAHUX JINHUHA TPEYTONbHAKA
6 Ksazpar 1 U TpareLuy, BIICAaHHOTO YIjia, BIMCAHHOTO M ONMCAHHOTO YEThIPEXYTOJIbHUKA,;
npu3HaKy. NapaneaorpaMma, MpsiMOYyroJIbHUKA, pOMOa, BIMCAHHOTO U OMUCAHHOTO YETHIPEXYTOJIb-
KonTponbHas padora Ne 1 1 HUKA.
0Ka3b16aMb. TEOPEMBI O CyMME YIJIOB YETHIPEXYTOIbHUKA, O TPAAyCHOI Mepe BIMCAHHOIO yIia, O
CpenHsasg TMHUA TPEYTOJIbHUKA 1 A N P Y yr Pexy » O Tpany P yia,
CBOIWCTBAx M MpU3HAKaxX MapajuiejorpaMma, mpsiMOyTrolbHUKA, poM0Oa, BIUCAHHOTO U OMMCAHHOTO
Tpaneuns 4 YeTHIPEXYTOJIbHUKA.
Ipumensame N3ydeHHBIE ONPEAEIICHUS, CBOMCTBA M MPU3HAKHU K PEILICHUIO 33134
9 IlenTpanbHbIE ¥ BIUCAHHBIC YT- 2 p v pea ’ p p a
JIBI
10 Bnucannbie v ONMCaHHBIC YETHI- 2
PEXYTOIBHUKA
KontponbsHas paborta Ne 2 1
I'naea 2 16
Ilogo0ue TpeyroJLHMKOB
11 Teopema ®aneca. Teopema o 6 Dopmynuposamy:

IIPONOPIUOHATIBHBIX OTPE3Kax

onpeoenenue NOJOOHBIX TPEYTOJIbHUKOB;
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12 [Tomo6HbIE TPEYTOTBHUKHI 1 ceolicmea: MeIuaH TPeyrolbHHUKA, OMCCEKTPUCHI TPEYTOJIBFHUKA, TEPECEKAIOIINXCS XOP/I, KacaTelb-
N HOM M CEeKYIIIEeH;
13 [lepBbIii npu3Hak nogoous Tpe- 5 yer,
npu3HaKy Moa00us TPEyroJbHUKOB.
YTOJIBHUKOB
loxazvieams:
14 BTopoii u TpeTuii npu3HaKy mo- 3 meopemopl: Darneca, 0 MPOIMOPIIMOHATHFHBIX OTPE3Kax, O CBOWCTBAX MEAMAaH TPEYTOJIbHUKA, OHCCeK-
00U TPEYroJIbHUKOB TPHUCHI TPEYTOIBHUKA;
ceoticmea: TIepeceKaroIIuXcsl XOpA, KacaTeNIbHOM 1 CeKylIel;
KontponbHas padora Ne 3 1 P IlI P2, YIIeH,
npu3HaKy TOA00Hs TPEYTOIBHUKOB.
Tpumename n3ydeHHBIE OTIPEIETICHNS, CBOMCTBA M MPU3HAKY K PEIICHHUIO 3a/1a4
I'nasa 3
Penrenune nmpaMoyroabHbIX 14
TPeyroJbHUKOB
15 Metpuueckue COOTHOLICHUS 1 Dopmynuposamy:
B MIPSIMOYTOIIEHOM TPEYTOJIbHHUKE onpedeneHus: CUHyCa, KOCHHYCa, TAHTeHCA, KOTAHT'€HCa OCTPOTO yTiIa MPsIMOYTOIFHOTO TPEYTONIb-
HUKa;
16 Teopema [Tudaropa 5 g
ceolicmea. BEIpaKaIOIINe METPUIECKHE COOTHOLIEHUS B IPSIMOYTOJILHOM TPEYTOJIbHUKE U COOTHO-
Konrtponsnas padora Ne 4 1 [IeHHS] MEXTYy CTOPOHAMH M 3HAYEHUSMHU TPUTOHOMETPHUYECKUX (DYHKITHH B MIPSIMOYTOIEHOM Tpe-
OJIbHUKE.
17 TpuroHomerpuueckue GyHKIUU 3 yr
3anucwvisams TpUroHOMETpUYECKUE (POPMYIIBI, BEIpAXKAIOLIHNE CBI3b MKy TPUTOHOMETPHUYECKIMU
OCTPOTrO yTJia NPsIMOYTOJILHOTO
IPEYTONBHAKA (hYHKIIMSIME OTHOTO ¥ TOTO YK€ OCTPOTO yTa.
Pewiams IpsIMOYTOITEHBIE TPEYTOIEHUK.
18 Petienue mpsMOyTroJbHBIX TPe- 3 Joxazvieams.
YTOJIEHUKOB meopemy 0 METPHUECKIX COOTHOIICHUSX B MPSIMOYTOJIEHOM TPEyTroibHUKe, TeopeMy [Tudaropa;
OpMYJibl, CBA3BIBAIOIINE CHHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC OJHOTO M TOTO K€ OCTPOTO yTia.
KonTponbras pabora Ne 5 1 popaybi, Hl ye ye ’ A poroy
Bb1600ums 0CHOBHOE TPUTOHOMETPHUUYECKOE TOKIECTBO U 3HAYEHHSI CHHYCca, KOCHYCa, TAaHTeHCa U
KoTaHreHca ajs yriaos 30°, 45°, 60°.
Ipumenams n3ydeHHBIE OTIPEIEICHUS, TEOPEMBI U (HOPMYITBI K PEIICHUIO 3314
Inasa 4
MHOroyrojibHuKH. 10
Inomans MHOTOYT0JIbHAKA
19 MHOroyronsHuKU 1 Toacuamw, 4TO Takoe IJIOLIaJAb MHOIOYTIOJIbHUKA.
OnwuchIBaTh MHOTOYTOJILHUK, €0 SJIEMEHTHI; BBITYKIIBIC W HEBBITYKJIbIE MHOTOYTOJIBHUKH.
20 ITonsaTHe mIomamu 1
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MHOT'OYTOJTbHUKA. N300paxkath U HAXOJUTH HA PUCYHKAX MHOTOYTOJILHUK H €T0 JIEMEHThI, MHOTOYT'OJIbHUK, BITHCAH-
[Tnomanp NpIMOYTOIEHIKA HBI B OKPY)KHOCTbh, © MHOTOYTOJILHUK, OITUCAHHBIN OKOJIO OKPYKHOCTH.
Dopmynuposamy:
21 [Inomane napannenorpamma 2 PMYIUP
onpeoeneHusi: BIMCAHHOTO ¥ OITMCAHHOTO MHOTOYTOJILHUKA, IUIOMIAI MHOTOYTOJIbHUKA, PABHOBEIIH-
22 Inomans TpeyronbHUKa 2 KHUX MHOTOYTOJIbHUKOB;
OCHOBHbIE C80UCMEA TIIOMAAN MHOTOYTOJIbHHUKA.
23 [Tnomans Tpaneuuu 3 man y
Hoxazvigamyb: TEOPEMBI O CyMME YTJIOB BBIITYKJIOTO 1-yTOJIBHHUKA, TUTOLIA U MIPSIMOYTOJIBHUKA, TLI0-
KontponbsHas padbora Ne 6 1 [IaId TPEYTOIBHUKA, TIOMAAN TPATISITHH.
Ipumename n3ydeHHBIE ONIPEIEICHNS, TEOPEMBI U (HOPMYITBI K PEIISHUIO 3a1a4
IloBTOpPEHME
U cHCTeMaTH3auus 6
y4eOHOro MmaTepuaia
VYnpaxHeHus 47151 TIOBTOPEHUs Kypca 8 5
KJlacca
KonTponbHas pabora Ne 7 1
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I'nasa 1 15
Pemienne TpeyroibHUKOB
1 CuHyc, KOCUHYC, TAHT'€HC U KOTaHT'€HC 2 Dopmyauposamu:
yraa ot 0 mo 180 onpeoeneHus: CUHyca, KOCUHYCca, TAaHTeHCa, KoTaHreHca yria oT 0 o 180 ;
2 TeoneMa KOCHHYCOR 3 C60UiCME0 CBSI3YU JUINH IMaroHajiel 1 CTOPOH HapajiesorpamMmma.
p Y Dopmynuposams N pa3bsCHATh OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO. BEIUUCIIATE 3HaUeHHE
3 Teopema cuHycoB 3 TPUTOHOMETPUYECKOW (PYHKLUH yTIia IO 3HAUESHHUIO OJTHON M3 €ro 3a1aHHBIX (YHKLUH.
Dopmynuposams 1 NOKa3bIBaTh TEOPEMBI: CHHYCOB, KOCHHYCOB, CIIEICTBHS U3 TEOPEMbI KOCHHYCOB U
4 Pelrenne TpeyroabHUKOB 3 PAYIUP A p yCoB, yeos, ciei p Y
CHHYCOB, O IIJIOLIAa1 ONIMCAHHOTO MHOT'OYTI'OJIbHUKA.
5 DopMyITbI AT HAXOXKICHHUS TUIOLIA U 3 3anucvisams 1 OKA3BIBATH POPMYIIBI JJISI HAXOXKICHUS IIOLIAIN TPEYTrOJIbHUKA, paJANyCOB BIIMCAH-
TpEyroJbHUKA HOH U OIMCAaHHOU OKPY>KHOCTEH TPEyTOIbHUKA.
KorTpombHas pabora Ne 1 1 IIpumename U3y4eHHBIE ONPEAEIICHNUS, TECOPEMBI U (POPMYJIBI K PEIICHUIO 3a1a4
I'naea 2 8
IIpaBujbHbIe MHOI'OYTOJIbHUKH
6 [IpaBunbHBIE MHOTOYTOJIBHUKHU U UX 4 Tosachame, 9TO Takoe LEHTP U LEHTPAIbHBIN YTOJ MPaBUJIBHOTO MHOTOYTOJIbHUKA, CEKTOP M CETMEHT
CBONCTBa Kpyra.
Dopmynruposamun:
7 [nuna oxpyxHocTu. IInomans kpyra 3 PAYIUD
onpedeneHue MPaBUIBHOTO MHOTOYTOJIBHUKA;
KonTponbraspabdora Ne 2 1 c6oticmea TPaBUIHLHOT0 MHOTOYTOJIbHUKA.

Lloxasvieams cBOMCTBA NPABUIBHBIX MHOTOYTOJIbHUKOB.

3anuceisams 1 pa3zbACHATH (HOPMYIIBI ATUHBI OKPY’KHOCTH, IUIOLIAN KpyTa.

3anucvisams 1 fOKa3BIBaTh POPMYIIBI JITHHBI JYTH, TUIOMIAIH CEKTOPA, POPMYIIBI ISl HAXO0XKICHHS
panuycoB BIIMCAHHON M ONMCAHHOM OKPY>KHOCTEH MPAaBHUIIBHOI'O MHOTOYT OJIbHHKA.

Cmpoumb ¢ TOMOIIBIO UPKYJIS ¥ TMHEHKHN IPaBUIbHBIE TPEYTOIbHUK, YETHIPEXYTOIbHHUK, IIECTH-
YTOJIbHUK.

IIpumename U3y4eHHBIE ONPEAEITICHNUS, TECOPEMBI U POPMYJIBI K PEIICHUIO 3a1a4




]
s
2 & Conep:xanue y4yeGHOTO KosnuectBo XapakTepucTHKA OCHOBHBIX BU/I0B JIeITETbHOCTH YUeHUKA
z . .
= § MaTepHaJia 4acoB (Ha ypoBHe y4eOHBIX JeiicTBUIi)
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I'nasa 3
JdexapToBbl 11
KOOPAMHATHI HA MJIOCKOCTH
8 PaccrostHre Mex 1y JBYMS TOUKaMU C 3 Onucvigams TPIMOYTOILHYIO CHCTEMY KOOPHHAT.
3aJJaHHBIMU KoopauHaTaMu. Koopu- Dopmynupogams: ONpeielieHne ypaBHeHUS (HUTYPBI, HEOOXOAMMOE U JIOCTATOUHOE YCIOBHS Mapa-
HATBI CEPEMHBI OTPE3Ka JICIBHOCTH JIBYX TPSMBIX.
3anucvieams 11 TOKa3bIBATh (YOPMYITBI PACCTOSHIS MEXKTY IBYMS TOUKaMH, KOOPAHHAT CEPEAMHBI
9 VYpasuenue ¢purypsl. Y paBHEeHHE 3 A (bopwmysvt p Ay ABY ’ P pe
OTpe3Ka.
OKPY>KHOCTH . N
Bvi6ooums ypaBHEeHUE OKPYKHOCTH, 00Illee ypaBHEHUE MPSIMOH, ypaBHEHHUE MPSIMOI € YITIOBBIM KO-
10 VYpaBHeHHE TIPSMOH. 2 s PuLreHTOM.
N N 0Ka3b16aMb HEOOXOANMOE U JOCTATOYHOE YCIOBHE MAPAIIENIbHOCTH ABYX MPSMBIX.
11 YrnoBo K03 PUIHEHT TPAMOI 2 A A A Y p JIBYX TP
Ipumenamp U3y4eHHbIE ONPEAEIICHUS, TEOPEMBI U POPMYJIBI K PEHICHUIO 3a1a4
Konrtponbnaspabora Ne 3 1
I'nasa 4BexTopnbl 12
12 [TonsiTHe BekTOpa 2 Onucvigams TOHATHS BEKTOPHBIX M CKAJSIPHBIX BeWYKH. VITIOCTpUPOBATh MOHSTHE BEKTOPA.
Dopmyauposamun:
13 Koopaunats! BekTopa 1 PALYIUD
onpeoeieHus: MOIYIIA BEKTOPa, KOJUTMHEAPHBIX BEKTOPOB, PAaBHBIX BEKTOPOB, KOOPAWHAT BEKTOPA,
14 CrnokeHue 1 BHIYMTaHHE BEKTOPOB 2 CYMMBI BEKTOPOB, Pa3HOCTH BEKTOPOB, MPOTHUBOIOJIOKHBIX BEKTOPOB, YMHOKEHHSI BEKTOPA Ha YKC-
JI0, CKaJISIPHOTO TIPOU3BEICHNUS] BEKTOPOB;
15 YMHOXKEHHE BEKTOPA Ha YHCIIO0 3 > p P ® POB;
ceoticmea: paBHBIX BEKTOPOB, KOOPUHAT PABHBIX BEKTOPOB, CIOKEHHS BEKTOPOB, KOOPAWHAT BEKTO-
16 CkaJsipHOEe TPOU3BEACHNE BEKTOPOB 3 pa CyMMBI ¥ BEKTOpa pa3HOCTH JBYX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB, YMHOKEHHS BEKTOpa Ha
YHCII0, CKAJSIPHOTO MPOU3BEACHUS IBYX BEKTOPOB, IEPIICHANKYIISIPHBIX BEKTOPOB.
KonTponbraspabora Ne 4 1 ’ P P A JIBY. POB, TICPTICHANKYAD P
Jloka3vieams TEOPEMBL: 0 HAXOXKICHUN KOOPIWHAT BEKTOPA, O KOOPAMHATAX CYMMBI M Pa3HOCTH BEK-
TOpPOB, 00 YCIIOBUH KOJUTMHEAPHOCTH ABYX BEKTOPOB, O HAXOXKIEHUH CKAJISIPHOTO MPOU3BEICHHUS
JIBYX BEKTOPOB, 00 YCIIOBHU TIEPIICHINKYISIPHOCTH.
Haxooums xocuHyC yTrita MeXIy IByMs BEKTOPaMH.
Ipumensame N3ydeHHBIE ONPENIEICHUS, TEOPEMBI U (HOPMYITHI K PEIICHHUIO 3a1a4
I'nasa 5 T'eomeTpuueckue nmpeodpazoBaHus 11
17 JBmxenue (mepemenieHue) Gpurypel. 4 Ipusooums ipuMepsl IpeodpazoBaHust GUTYP.

[TapannensHslil mepeHOC

OnwuceiBaTh Npeodpa3zoBanusl GpUryp: napauieabHbI EpPeHoC, OceBas CUMMETPHSI, LIEHTpajIbHas
CUMMETpUS, TIOBOPOT, TOMOTETHS], OJ00HE.
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E 8 MaTepuaJia 4acoB (Ha ypoBHe Y4eOHBIX JeHCTBHI)
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Dopmynuposams:
onpedenenusi: TBXCHUS; paBHBIX (DUTYP; TOUEK, CAMMETPHYHBIX OTHOCUTEIHHO MPSIMOIL; TOYEK,
CUMMETPUYHBIX OTHOCUTEIBHO TOUYKH; (PUTYPBI, UMEIOLIEH 0Ch CHMMETPHUH; (PUTYpBI, UMEIOIIEH
LHEHTP CUMMETPHH; TIOZOOHBIX PUTYD;
ceoticmea: IBWKEHMSI, TIapaJuIe]IbHOTO TIepeH0ca, 0CEBOM CHMMETPHH, IICHTPAJIbHOW CUMMETPHH,
MOBOPOTa, TOMOTETHH.
Jloxaszvieams TEOPEMBL: O CBOWCTBAX MMapauIeIbHOTO EPEHOCca, OCEBOW CHMMETPHH, LIEHTPAIbHOM
CUMMETpHUH, I0OBOPOTA, TOMOTETHH, 00 OTHOLLIEHUH IJIOMIAeH OJOOHBIX TPEYTOJIbHUKOB.
IIpumename U3y4eHHBIE ONPEAEIICHNUS, TEOPEMBI U (POPMYJIBI K PEIICHUIO 3a1a4
18 OceBas ¥ LIEHTpaJIbHAsI CHMMETPHUH. 3
IToBopoTt
19 I'omorerus.Ilogobue puryp 3
KonTtponsHaspadora Ne 5 1
IMoBTOpEHNe U cucTEMATH3ALUS 10
y4eOHOro MaTepuaia
VYnpaxHeHus 4715 IOBTOPEHUs Kypca 9 9
KJacc
KonTponsraspabora Ne 6 1




