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1. IOACHHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydeOHoro Kypca «Matematukay ais 9 kiacca pa3paboTana Ha
OCHOBE:!

e (enepaJbHOrO rOCYJaPCTBEHHOTO 00pa30BaTENLHOTO CTAHAPTa OCHOBHOTO O0IIIETO
oOpazoBanus (npuka3z MuHHCcTepcTBa 00pa3zoBanus U Hayku Poccuiickoit @eneparmu ot
17.12.2010 Ne 1897 «O0 yTBep>kKA€HUU U BBEJICHUHU B IeCTBHE (heaepanbHOro
roCcyIapCTBEHHOTO 00pa30BaTEILHOTO CTaHAapPTa OCHOBHOTO 00IIero oopa3oBaHus» (¢
JOTIOTHEHUSIMU Y U3MEHEHUSIMU );

e mpwukaza MuHHCTEpcTBa 00pa3oBanus 1 Hayku PD ot 19 nexadps 2014 r. N 1598 «O06
YTBEPkKACHUU (DeIepalibHOTO rOCYAAPCTBEHHOI0 00pa30BaTeIbHOIO CTaHIapTa HAYaJIbHOTO
o011ero 06pa3oBaHus 0OYYAIOMIUXCS ¢ OTPAHUYECHHBIMU BO3MOKHOCTSMH 3/J0OPOBbBS»;

. OCHOBHOW 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOTO 00miero oOpazoBanus MAOY
COLI Ne 46 ¢ YUOII u AnantupoBaHHON OCHOBHOI 00pa3oBaTeNbHON MPOrpaMMbl HAYaJIbHOTO
(ocHOBHOrO) OOIIEro oOpazoBanus y4amierocs ¢ OB3 u peOeHka-MHBanMIa, 00yYaroIIerocs
naKI03uBHO, MAOY COIII Ne 46 ¢ YUOIL

. y4eOHOro ImiaHa ocHOBHOro obmiero obpaszoBanuss MAOY COII Ne 46 ¢ YUOII Ha
2021-2022 y4eOHbIi TOI;

. MPUMEPHOM TPOrpamMMbl OCHOBHOTO 00IIero oOpa3oBaHus Jisi 0a30BOTO HM3YYCHHS
MaTeMaTHUKU Ha OcHOBe aBTOpckoi mporpammsel A.I'. Mepsnsak, B.b. Ilononckuii, M.C. Sxup,
E.B. byuko (Maremaruka: nporpammel: 5—11 kiaccel A.I'. Mepznsk, B.b. Ilononckuii, M.C.
Sxup, E.B. byuko /. — M.: Benrana-I'pad, 2016. — 152 c.);

. nojoxenus MAOY COII Ne 46 ¢ YUOII «O crpykrype, mopsiake pa3paboTKu U
YTBEPXKICHHUS pabo4yMx MpPOrpaMM Yy4eOHBIX KypCOB, INPEIMETOB, IUCLUIUIMH B YCIOBHSIX
peanuzanu  QeneparbHbIX TOCYJAapCTBEHHBIX 0O0pa30BaTEIbHBIX CTAHIAPTOB HAayajIbHOIO,
OCHOBHOTO 00IIIEro 00pa30BaHMsD».

Pabouast mporpamma npeHazHaueHa JUIs M3y4eHUs] MaTeMaTHKH Ha yTITyOJIEHHOM YPOBHE
B 9b kiacce 0011e00pa3zoBaTeIbHOM HIKOJIBI IO y4eOHUKAM
1. Anrebpa 9 kiacc /y4eOHUK A ydammxcsi o0meoOpa3oBaTeNbHbIX opranuzanuid/, A.l.
Mepsnsk, B.b. [Homonckwmii, M.C. fAxup. - M.: Bentana-I'pad, 2018r.
2. T'eometpus 9 kiacc /y4eOHUK Ui ydammxcsi oOrieoOpa3oBaTenbHbIX opranusanuit/, A.l.
Mep3nsk, B.b. [lononckuit, M.C. Skup. - M.: Benrana-I'pad, 2018r.
Hcnonb3yemble yueOHMKH BXOAAT B (efepalibHbIN MepeyeHb Y4eOHMKOB, PEKOMEHJIOBAaHHBIX
MuHnuctepcTBOM 00pa3oBaHus W Hayku Poccuiickoit ®enepanuu K UCIOJIB30BAHUIO B
00pa30BaTEILHOM IPOIECCE B 00ME00pa30BATEIBHBIX YUPEIKACHUAX, YTBEPKICHHBIN PUKA30M
MunucrepcTBa oOpa3oBanus u Hayku Poccuiickoit @enepanun U umeet rpud «PexomMeH0BaHO
MunuctepcTBoM 00pa3oBanus 1 Hayku Poccuiickoii @eneparum»
Pabouas nmporpamma paszpadotana B coorBercTBuu ¢ YII OO0 MAOY COIII Ne 46 ¢
YUOIL (6 gacoB B Henemto -33 Henenu+198). B yueOHOM miaHe nucHMIUIMHBI «MaTeMaTrKay
JUISL U3y4eHUst Moyl «Anredpa» orBoauTcs 4 yaca B Hezento (Bcero — 132 yaca), B TOM ymciie
20 4 Ha BHYTpUIIpEIMETHBI Monynb mo anrebpe «Pemenue 3amay mo teme «YuciaoBbIe
HEPAaBEHCTBa». OJTOT KypC HAaIpaBJIEH HAa PACIIMPEHHME 3HAHUM IO OTIEIbHBIM TEMaM Kypca
anreOpsl W reoMeTpun 5-9 Kiacca, pa3BUTHE JIOTMYECKOT'O MBIIUIEHUs, (opMupoBaHue
MaTeMaTHYeCKON KYyJIbTYphl, HHTEJUIEKTYaJIbHOE pa3BUTHE ydalluxcs, (GOpMHUpOBaHHE KayeCTB
MBIIUICHUS, XAapaKTEPHBIX JUISI MAaTEeMAaTHYEeCKOH JeATENIbHOCTH M HEOOXOIUMOW st
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MPOIYKTUBHOW XHU3HU B obOmiectBe. Ha m3yuenue monyns «['‘eomeTpusi» OTBOAUTCS 2 dYaca
(Bcero - 66 yacoB), B TOM uucie 15 4yacoB BHYTPUIIPEAMETHBIA MOAYJIb IO TEHOMETPHUH
«[IpumeHeHre BEKTOPOB K pElICHHIO 3aja4, IPOoCTeHIne 3a7ja4ui B KOOpAUHATAX. . .,

HroroBasi mpomMexkyTodHasi aTTeCTalis MPOBOJIUTCS B BHJE KOHTPOJLHOU pabOTHl B (opmate

OrD.

JlonoTHUTEIbHAS JIMTEPaTypa:

Nzyuenune reometpun B 7 — 9 kimaccax. 9 kiacce /y4eOHHK I ydamuxcsi 001meo0pa3oBaTeIbHBIX
opranuszanuit/, A.I'. Mep3insk, B.b. Tlononckuii, M.C. fxup. - M.: Benrana-I'pag, 2018r.

1. wuspmanme. M.: [IpocBemenue, 2006. — 255 c.

2. JlupakTuueckue MaTepuaiisl 1o reometpuu. 9 knacc. / b.I'. 3u, B.M. Meiinep. / M:
[Ipocsemenue, 2012. - 126 c.

3. Tectel 'eomerpus 7 — 9./ IL.LU. AnteiHoB. YueOHO-MeTouueckoe mocobue. / M.: JIpoda,
2010.-107 c.

4. KoHTpoJbHbIE U CaMOCTOsITeNIbHBIE paboThI o anredpe (M.A. TTonmoB M . M31-Bo «
Dk3amen», 2012.)

5. MakapsrueB FO.H. u qp. Anrebpa. YueOnuk 11t 9 kiacca 001meo0pa3oBaTeIbHBIX
yupexxaenuil. M., «IIpocsemienue», 2012.

@®opma oOyueHHss — OdYHasg, MO HeoOXomWMocTH (B TEpUOJ  HECTIOKOMHOM
SMHUIEMHUOJIOTHYECKOW OOCTAaHOBKHM), MUCTAHIMOHHas. B ycnoBHAX BpeMEHHOH peailu3aiuu
00pa30BaTeNIbHBIX MPOrpaMM OCHOBHOT'O 00IIEro o0Opa30BaHUs C MPUMEHEHHEM 3JIEKTPOHHOIO
0o0y4eHHs U JUCTAHLMOHHBIX 00pa30BaTEIbHBIX TEXHOJOIMH B PEXHME CaMOM3OIALUM JeTel
pykoBoacTBoBaThcst  [lomoskeHnemM 00  opraHuzanuu  00pa3oBaTEeIbHOTO — Ipoliecca ¢
WCIIOJB30BAHUEM 3JIEKTPOHHOTO OOYUYEHHS W JUCTAHIMOHHBIX O0pa30BATEIbHBIX TEXHOJIOTHA.
[Iporpamma  KOppeKkTHpyeTcs C y4eTOM HHAMBHIAYaJIbHOCTH Kjacca, Ipeanojaraer
nuddepeHIIpOBaHHbIC 3aJaHUs.

Obyuenune pnereit ¢ OB3 mnpoBoauTCs € y4EeTOM HX OCOOBIX 0Opa3oBaTENbHBIX
noTpeOHOCTEH, a UMEHHO:
- ¢ yueToM crneun(uKy yCBOCHHS 3HAHWH, YMEHHUI U HaBBIKOB oOydaromumucs ¢ OB3, ¢ yuetom
Temrna y4yeOHoM paboThl, JO3MPOBAHHON NOJjaun Yy4eOHOro MaTepHara,
- CO3/laHUE CIIELUAJIbHBIX YCJOBHUS, KaK-TO: YYEHHMK B 30HE MPSIMOIO JOCTyNa Y4YHUTENs; Ha
BBIIIOJIHEHUE 3a/laHUil Jaercs Oonblile BpPEMEHM; HWHAMBUAYaJbHAs IOMOLIbL B CIydasx
3aTpyaHEHUs; 0OJiee YacTOe WCIIOJB30BAHME HATIISAHBIX JUJAKTUYCCKUX TOCOOMiA U
WH/IMBUYAIbHBIX KApTOYEK H Jp.
- HCIOJIb30BAaHME BapUAaTHUBHBIX IMPUEMOB OOYyYEHHUsS: MpPEINHCAHUS C  YyKa3aHUEM
MOCJIe1I0BAaTEIbHOCTH ONEpaLii, TIOBTOP MHCTPYKIMHU; YePEIOBaHHE JIETKUX U TPYIHBIX 3aJaHUH
(BompocoB), peueBoit oOpaser u ap.

B cucreme 00y4eHus UCTIONB3YIOTCS pa3IMYHbIE BBl TOMOIIIH:
-y4eOHbIe; CTUMYJIHPYIOIIE; HAIPABIIAIONINE; 00yJarolue U ap.

WHnuBuayanbHO — JMYHOCTHBIM moaxox Kk ywamumes c¢ OB3  ¢dukcupyercs B
JIEKTPOHHOM JKypHajie (MHIUBUAYaJbHbIE JOMAIIHUE 3aJaHKs) U pabodnx TeTpasaX ydaluxcs
(MHIVBH YA IBHBIN TOIXO0 HAa YPOKE).

Onenka pe3ynbraToB ocBoeHus oOydaromumcs ¢ OB3 AOIl ocymectBisiercs B
coorBercTBUM ¢ TpeboBanusimu OPI'OC HOO (®I'OC OO0OO) u mpeacrasienst B8 OOII HOO
(OOIT O00) MAQOY COLII Ne 46 C YUOII r. Kanuaunrpana.



CrieninanbHbIE YCIOBUS MPOBEACHHS TEKYILEH, MPOMEKYTOYHON U UTOTOBOM (110 UTOTaM
ocBoeHust AOII) atrectaruu ody4varomierocs ¢ OB3 Bkirovaror:
1.0co0yro popmy opraHuzanuu aTrecTayu (B MaJoOn TPyIIe, WHAWBUIYAIbHYIO); TPUCYTCTBHE
B KJIACCE CBOCTO YYHTENs, HAIMYUE HATJBIIHBIX CXEM, IIa0JIOHOB OOIIEro XOJa BBIMOJTHCHHUS
3aJaHuM;
2. ApantupoBaHue HMHCTPYKIHH (yIpoleHue (HOopMyIUpOBOK WHCTPYKLWHU, JEICHHUS €€ Ha
KOPOTKHE CMBICJIOBbIE €JMHHULbI, 33/al0llMe IO3TAlHOCTh BBINOJIHEHUS 33/JaHUf; IpU
HEOOXOIMMOCTH aJIaliTUPOBAHUE TEKCTa 3aJaHus, MpenocTaBieHue auddepeHInPOBAHHON
MTOMOIIH; YBEJIMUCHUE BPEMCHU HA BBITIOJHEHUE 3a/IaHUI; OpraHHM3aIMs KOPOTKOTO TepephiBa
(10-15 mun).

MecTto yuyeOHOro npeamera «MareMaTuka» B y4eOHOM IJIaHe

Jlannast mporpamma paccuntana Ha 198 yueOHbIX yaca (6 yacoB B Henenmo, 33 Heen).
B ydeOHOM 1utane AMCIMIUIMHBI «MaTtemMaTHKa Ui U3ydeHust Moayist « AnreOpa» orBoautcs 4
yaca B Henemo (Bcero — 132 waca), B Tom uncie 20 4 Ha BHYTPHUIPEAMETHBIH MOIYJb MO
anreOpe «Pemenue 3agad no teme «4uciaoBble HEPABEHCTBAY, IPUMEHEHHUE OCHOBHOT'O CBOICTBA
YHCIIOBBIX HEPAaBEHCTB, OIICHMBAHWE 3HAYCHHUS BBIPaKeHUs, 0000meHne o teme: «JIuHeiHbie
HEPaBEHCTBA C OJIHOM TMEPEMEHHOI», 00001meHne mo teme: «CUCTEMbI TUHEHHBIX HEPABEHCTB C
OJHOW TIepeMEHHOI», HccienoBaHne (GYHKIUHM, MPUMEHEHHE pPEIICHHUs 3a/ad, HCIOJIb3Ys
rpaduku pynkmii y = f(X) + b uy = f(x + @), o6o6mmenue no reme: «KBaapaTuunas GyHKIHSA,
e€¢ rpaduk u cBoicTBa», 0000meHne o Teme «KBajpaTHbIE HEPAaBEHCTBA», PELICHUE CHUCTEM
ypaBHEHHI METO/IOM 3aMEHBI IEPEeMEHHOH, 3a/1a4ll peallbHONH MaTeMaTHKH, ((MHAHCOBBIE 33144,
pelieHrne KOMOMHATOPHBIX 3ajad, pEUIeHWe 3a7ad C HCIOJIb30BAHUEM BEPOSITHOCTHOM
uHpopmanuu, o0oOIIeHne Mo TeMe: «DJIEeMEHTHl MPUKIAAHON MaTeMaTHKH», 0000IIeHHe Mo
Teme: «Apudmernyeckas mnporpeccus», o6oOmenune mno teme: «CymMma N MEPBBIX WICHOB
apu(METHYECKOW TPOTpeccum», pemieHue 3amgad 1mo Teme: «[‘eomeTpudeckas Mmporpeccus,
06006mmenune no teme: «CymMMa N MEPBBIX WICHOB T€OMETPUIECKON POTpeccun», 0000IIeHne mo
Tteme: «HucnoBele nocienoBaTelbHOCT»». Ha mn3yuenue monyns «l'eomerpus» oTrBogutcs 2
vaca (Bcero - 66 wacoB), B TOM yuciie 15 4acoB BHYTpPHIPEAMETHBIA MOAYIb MO F€OMETPUH
«[IpuMeHeHne BEKTOPOB K PEIICHMIO 3a/ad, MPOCTEHININe 3aadd B KOOPAMHATAaX, PEUICHUE
3aJ1a4 METOI0M KOOpJIUHAT, 00001meHne 1o Teme « Meron Koopaunary, popmMyiiel mpuBeeHus,
dbopMynBl UIS BBIYUCICHHS KOOpDAWHAT TOYKH, KJIIOYEBble 3agaun 1o Teme «Perienue
TPEYroJbHUKOB», 0000menne mo Teme «COOTHOIIEHHE MEXIy CTOPOHAMU M yIJIAMU
TpEyroJbHUKa», peuieHne 3agad mo Teme: «CKalspHOe NMPOU3BEACHUE BEKTOPOBY», PELICHHUE
3aJ]a4y Ha BBIYHUCIICHHUE IUIONIA/IN, CTOPOH MPABIIIBHOI'O MHOTOYTOJIbHUKA M PaINyCOB BIMCAHHOM
Y ONHMCAaHHOW OKPYXXHOCTH, PEIICHUE 3a]a4 1Mo TeMe «/[MHa OKpy)KHOCTHY», pelIeHHe 3a1ad 1o
teme: «[lmomans kpyra. Ilmomanp KpyroBoro cexropa», o0oOmeHue 1o Teme «JlnnHa
okpyxHoctH. IInomans kpyra», pemenue 3agad no teme «llapamnensusiii mepenoc. [ToBopor»,

00o6meHne mo teme «JIBwkeHue», chepa u map», Npu 3TOM ydeOHOE BpEMS MOXKET OBITh
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YBEIIMUYEHO C YYETOM Kypca IO BEIOOpY yUalluxcs U Kypca BHEYPOUHOH J1€ATEIbHOCTH.

ITporpamma o anredpe B 91" kitacce opueHTHpPOBaHa HA UCIOIb30BaHNE yueOHUKA «AnreOpa
9» A.T'. Mep3nsxk, B.b. [Tononckuii, M.C. Sxup, E.B. by1ko.

Cpok peanu3zauum padodeii nporpammbl — 2021-2022 yueGHbIH ro.
VYuamuMmcss OyaeT Hpe/uiokeH Kype Mo BbIOOpY «MaTeMaTHYeCKMil NMPAaKTHKYM.

OTOT Kypc HampaBieH Ha pacUIMpeHHe 3HAaHWHA 10 OTHENbHBIM TEeMaM Kypca airedopsl U
reoMeTpun 5-9 kiacca, pa3BUTHE JOTHYECKOIO MbIIUIEHUS, (POPMUPOBAHUE MAaTEMaTH4YECKON
KYJIbTYPbl, HHTEUIEKTyaJIbHOE pPAa3BUTHE Ydalluxcs, (OPMUPOBAHHE KA4YEeCTB MBILUICHMUS,
XapaKTePHBIX JJIS1 MAaTEeMaTHYECKON NESITEIbHOCTH U HEOOXOAMMOM JUIsl MPOJYKTUBHOM KU3HU B
oO1miecTBe.

eabo u3yuyeHuss Kypca ajareopsol B 9 Kiacce sBJIAETCH Pa3BUTHUE BHIYUCIUTEIBHBIX
1 (popManbHO-ONEPATUBHBIX aNreOpanyecKux YMEHHH 10 ypOBHS, MO3BOJSIOLIETO YBEPEHHO
UCIOJB30BATh UX IMPH PELICHUU 3a/1a4 MAaTEeMAaTUKU U CMEXKHBIX NMpPEeaMETOB ((pU3UKa, XUMHUS,
uHpOpMaTUKa M JpYyrue), yCBOCHHE alapara ypaBHEHUH W HEPABEHCTB KaK OCHOBHOI'O
CpelCcTBa  MaTeMaTHYECKOr0  MOJEIMPOBAaHMWS  MNPHUKJIAAHBIX  3a7ad,  OCYIIECTBIECHUS
(yHKIMOHATIBHOH IMTOATOTOBKH IIKOJIEHUKOB.

B mporpamme npuBOIMTCS pacmpeeNieHHe Y4eOHOro BpPEeMEHH MEXIy Haumboee
KpynHbIMU ~ paznenamu. CojepkaHuWe TPEICTaBI€HO B  BHJAE HECKOJBKUX  OJIOKOB,
OOBEIMHAIOIINX  JIOTHYECKM  CBA3aHHble  Mexay coboii  Bompockl.  IIpumopurerHoit
coJlep)KaTeIbHO-METOJUUECKON JIMHUEH HporpaMMbl sBiseTcs (YHKIHMOHAIbHO-TpaduuecKas.
Onwupasich Ha ONBIT U3y4eHUs! QYHKIUN, UX CBOWCTB U TpaukoB B 7-8 Kjaccax Ha HArJSIHO-
UHTYUTUBHOM M palOoueM YpoBHAX, B 9 Kjlacce OCYIIECTBISETCS MEPEeXOoJ Ha YPOBEHb
TEOPETUYECKOI'0 OCMBICIICHUSI.

C ydeToM BO3pacCTHBIX OCOOEHHOCTEH Kjacca BBICTPOEHA CHUCTEMa Y4YEOHBIX
3aHATUNA, CIPOEKTHUPOBAHBI LENH, 3aJaud, COOPMYIHPOBAHBI OXKUIAAEMbIE PE3yJIbTATHI
oOy4yeHus, TPOAYMaHbl BO3MOXHBIE  (OPMBI  KOHTPOJSA:  (POHTANBHBIA  OMpoOC,
UHAMBHJYyanbHas  paboTa y  JOCKM, HHAMBHAyalbHas paboTa 1O  KapToyKam,
nuddepeHIMpoBaHHas caMOCTOATENbHAs paboTa, quddepeHnrpoBaHHas MpoOBEepoYHas padoTa,
TPEHUPOBOYHAsI ~ IpaKkTU4eckas  paboTa, HccleloBaTelIbCckas — IpakTUdeckas  paboTa,
nabopaTOpHO-TIpaKTHYEeCKasi paboTa, MaTeMaTHYECKUH [UKTAHT, JAMArHOCTHYECKAas TECTOBas
pabota, TecToBas paboTa, UTPOBbIE KOHTPOJIUPYIOIINE 3a/laHusl, YIpaBIsieMas CaMOCTOSITEeIbHAs
paboTa, KOHTpOJIbHAS padoTa.

B kypce reomerpun 9-ro kiaacca popmupyercs nonsitue Bekropa. Ocodboe BHUMaHHE
yIeIAeTCsl BBIOJHEHUIO OIEpanuii HajJ BEKTOpaMH B TeoMeTpudeckor Qopme. Yuammecs

AOMOJIHAKT 3HAHUA O TPCYroJbHUKAax, CBCACHUA O MCTOAAaX BBIYHUCJICHUA JJICMCHTOB



MIPOU3BOJIBHBIX TPEYrOJIbHUKAX, OCHOBAHHBIX Ha TEOpPEMax CHUHYCOB M KOCHHYCOB. Jlarorcs
CHUCTEMaTH3UPOBAHHbIE CBEACHHUS O MPABWIbHBIX MHOTOYTOJIBHUKAX, 00 OKpPY)KHOCTH,
BIMCAHHOM B MpPaBWJIbHBII MHOTOYTOJIBHMK M OMHCaHHOM. Ocob0e MECTO 3aHMMAeT pelIeHHe
3amad Ha mpuMeHeHwe Qopmyn. JlaoTcs mepBble 3HAHUS O JBW)KCHUH, TIOBOPOTE U
napajuielbHoM  nepeHoce. Cepbe3Hoe BHUMaHHE yAenseTcss (OpMUPOBaHHIO YMEHHUH
paccyxnath, AejaaTh MPOCThbIE JOKA3aTeNbCTBA, 1aBaTh OOOCHOBAHUS BBIOJIHAEMbIX JEHCTBU.
[TapamtensHO 3aKIIaABIBAIOTCS OCHOBBI JJI MU3YYEHUSI CUCTEMATUYECKUX KYpCOB CTEPEOMETPUH,
(GU3UKH, XUMHH U IPYTHX CMEXHBIX IPEAMETOB.

Pacnpenesienue y4eOHOM HATPY3KH 110 YeTBEPTAM

| monyronue 2 nonmyroaue VYueOHblii roj
(16 Henenp) (17 venenn) (34 nenenn)
Y4eOHBIX YacoB 96 102 198
N3 Hux
KonTponbHbIx 5 7 12
pabot

CocTaBlleHHOE KaJIEHJapHO-TEMATUYECKOE IIJIAHUPOBAHUE COOTBETCTBYET COACPKAHUIO
MIPUMEPHBIX TPOTPaMM CPEIHETO (TIOJTHOr0) 0011Iero 00pa30BaHUs 110 MATEMATHKE, HAITPaBIEHO
Ha JOCTHKEHUE LeJIel N3yYeHHUs MaTeMaTHKU Ha 0a30BOM YpOBHE U 00€CIeYUBAET BHINOIHEHHE
TpeOOBaHUI rOCyITapCTBEHHOTO CTaHapTa MaTEMAaTUIECKOTO 0Opa30BaHMUSI.

2. MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O IPEAMETA

B pe3yJsibTare n3yueHnss MATEeMaTHKH YYeHUK 9 Kjiacca BbINIYCKHUK HAYYHTCS

e  pemaTh JUHEIHBIC W KBaJpaTHbIE HEPABEHCTBA C OJIHOM MepeMEeHHOH, IPOOHO-
panuoHaIbHbIe HEPABEHCTBA, HEPABEHCTBA, COJIEPIKALIe MOYIIb;

e  [IOHMMaTh MPOCTEUIINE TMOHITHS TEOPUM MHOXKECTB, 3aJaBaTh MHOXXECTBA,
MIPOM3BOUTH ONEPALIMU HAJl MHOKECTBAMH;

e  pelaTbh CUCTEMbI JINHEHHBIX U KBaJIPaTHbIX HEPABEHCTB, CUCTEMbI PallMOHAJIbHBIX
HEpaBEHCTB, IBOIHBIE HEPABEHCTBA;

e  pemlaTh CUCTEMBI YPAaBHEHMI, NPOCTHIC HEIMHEHHBIE CHUCTEMBl YPABHEHUN ABYX
NIEPEMEHHBIX Pa3JIMYHBIMU METOIAMU;

®  [PHUMEHATH I'paUUYECKHid METOM, METOJ MOACTAaHOBKH, METOJ alre0pandeckoro
CJIOKEHMSI U METOJl BBEJICHUSI HOBOM IIEPEMEHHON ITPY PEIICHUN IPAKTUYECKUX 3a/a4;

®  COCTaBIATh MaTeMaTWYEeCKHE MOJIENM pealbHbIX CUTyaluid M paboTath C
COCTaBJICHHOM MOJICINBIO;

e  yccrenoBatb (YHKIMIO Ha MOHOTOHHOCTb, OMNpeAeNaTh HauOonbliee U
HauMeHbIllee 3HayeHue (YHKIUH, OTPAaHUYEHHOCTb, BBIMYKIOCTb, YE€THOCTb, HEYETHOCTD,

00JacTb ONpeIENIEHNUs U MHOKECTBO 3HAUCHUH;



. NIOHUMATh COJEPKATEIBHBIN CMBICT BaXXHEHIITNX CBOMCTB (DYHKIMH; 1O TpaduKy
(yHKIIMU OTBEYaTh Ha BONPOCHI, Kacaroluecs €€ CBOMCTB;

®  ONHCHIBATh CBOWCTBA U3YYCHHBIX (PYHKLUH, CTPOUTH UX I'paduKy;

e  pacrno3HaBaTh apu(PMETHUYECKHE U IeOMETPUUECKHUE MPOTrPECcCUH; pellaTh 3a1a4u
C IpUMEHEHUEM (pOpMyJIbl OOIIEro YJIeHa U CYMMbl HECKOJIBKHMX IEPBBIX UICHOB;

e  pemaTh TEKCTOBbIE 3aJaud aNreOpamdyeckuM METOJIOM, HWHTEpIPETUPOBAThH
MOJTy4EeHHBIN pe3ysbTaT, IPOBOAUTE OTOOP PEeLICHUH, UCXO1s U3 (GOPMYJINPOBKH 3aJa4H;

e  permaTh MpOCTeHIIe KOMOUMHATOPHbIE U BEPOSITHOCTHBIE 33/]auu.

e  TIOJb30BaTbCS ~ I€OMETPUYECKUM  A3BIKOM Uil ONMCaHUS  INPEAMETOB
OKPY’KaIOILIETO MUPA;

e  pacrno3HaBaTh F€OMETPUYECKUE (PUTYpPBI, pa3IryaTh UX B3aUMHOE PACIIOJIOKEHHE;

e  n300paxarh reoMeTpuyeckre (GUrypbl; BHIIOIHATh YEPTEKHU MO YCIOBHUIO 3ajady;
OCYIIECTBIISATH peoOpazoBanue Quryp;

®  BBIYUCIATH 3HAUEHUS N€OMETPUUECKUX BEJIUYMH (IUIMH, YIJIOB, IJIOLIA/AEH), B TOM
YHcIIe: ONpeNessITh 3HAYeHNEe TPUTOHOMETPHUECKUX (YHKIMH 10 3alaHHBIM 3HAUYEHUSIM YTJIOB;
HaXO/UTh 3HAUYEHUS] TPUTOHOMETPUUECKHX (PYHKIHUI 10 3HAUYEHUIO OJHOW M3 HUX; HAXOAMUTh
CTOPOHBI, YIJbl W IUIOIIAJU TPEYrOJbHUKOB, AYr OKPYKHOCTH, IUIOIIANENd OCHOBHBIX
reoMeTpuueckux Guryp u Guryp, COCTaBI€HHbIX U3 HUX;

e  peliaTb reOMETPUYECKHE 3a/laHusl, ONMMPasChb HAa M3y4YEHHbIE CBOMCTBa (puryp u
OTHOIIEHUH MEXIy HHUMH, IPUMEHSAS JOIOJIHUTENbHBIE IIOCTPOEHMS, anreOpandyeckuii u
TPUTOHOMETPUYECKHH anmnapaTt, COoOpaskeHHsI CHMMETPHH;

®  [POBOJUTH JIOKA3aTEJIbHBIE PACCY)KIEHUS IpU PELICHUM 3a]ad, HCIOJb3Ys
U3BECTHBIE TEOPEMBI, OOHAPYKHUBAsI BOBMOKHOCTH JUISl UX UCIIOJIb30BAHUS;

e  pemaTh NPOCTEHIINE MJIAHUMETPUUYECKHUE 3a4aUU B IPOCTPAHCTBE.

Hcnonb3oBaTh NpuoOpeTeHHbIEC 3HAHUA M YMEHHSI B IPAKTHYECKOM 1eATeJIbHOCTH
U TOBCe/IHEeBHOM KU3HM [JIf:

e  PpEIICHUS HECIIOKHBIX IPAKTUYECKUX 3a7ad

®  YCTHOW IPHUKUIKU U OLEHKH PE3YJIbTAaTOB BBIYMCICHUMN;

e  MHTEpPHpPETALUU PE3yJIbTAaTOB PEUICHMs 3a7a4 C y4eTOM OTPAHMYEHUH, CBS3aHHBIX
C peaJbHbIMU CBOMCTBAMM pacCMaTPUBAEMBIX MPOIIECCOB U SIBJICHUIM

B pe3yJjbTare u3y4YeHUuss MATEMATHKH YY€HHUK BBINNYCKHUK HAYYUTCS .

o CyIIECTBO  IOHATHS  MAaTeMaTH4ECKOTO  JIOKA3aTeIbCTBA;  IPUBOAMTH  IIPUMEPHI
JI0Ka3aTeJIbCTB;

. CYILECTBO MOHATHUS aJIrOPUTMA; IPUBOAUTH IPUMEPHI AITOPUTMOB;

. KaK MCIONB3YIOTCS MaTeMaTudyeckue (hopMyibl, YpaBHEHUS U HEPaBEHCTBA; MPUMEPHI UX
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IIPUMEHEHHUS JUI PEIICHNS MaTEMaTUUECKUX U TPAaKTUYECKUX 3a]1a4;
KaK MaTeMaTHYeCKU OIpe/esieHHbIe (PYHKIIMM MOT'YT ONMCHIBaTh peajbHbIe 3aBUCUMOCTH;
IIPUBOJUTH IPUMEPBI TAKOTO OITUCAHMS;
KaKk IOTPEOHOCTH NPAKTUKU IIPUBEIM MaTEMaTHYECKyl0 HAayKy K HEo0XOAUMOCTH
pacIIMpeHUs OHITHUS YHCIIA;
BEPOSITHOCTHBI XapaKTEp MHOTHX 3aKOHOMEPHOCTEH OKPYXKAOIIETO MHUPA; IPUMEPHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEMN U BBIBOJOB;
KakuM 00pa3oM TeoMeTpus BO3HMKIA U3 MPAKTHUECKHUX 3a7ad 3eMJIEMEpUs; MPUMEpPHI
F€OMETPUUECKUX OOBEKTOB U YTBEPKIECHNUN O HUX, BAKHBIX JJIS1 IPAKTHUKHY;
CMBICJI HUJACAIM3alMU, IIO3BOJSIOIIEH pellaTh 3aJayd pPEaJbHOW JIEMCTBUTEIBHOCTU
MaTeMaTU4YEeCKUMHU METOJIaMH, IPUMEPHI OINOOK, BO3HUKAIOIINX MTPU UACATH3ALIH.

B paszaesie anreOpbl_BbINYCKHUK HAYYUTCS
COCTaBJIATh OYKBEHHBIE BbIpAXXEHUS U (OPMYJBI IO YCIOBHSM 3a/ay; OCYLIECTBISATH B
BBIPAKEHUAX U (OpPMYNIax YUCIOBbIE MOJCTAHOBKU M BBIIOJHATE COOTBETCTBYIOILUE
BBIYKCIICHHSI, OCYIIECTBIISITh ITOJACTAHOBKY OJHOTO BBIPDAXKEHMSI B JIPYroe; BbIpaXKaTb U3
dbopMyI 01HY ITEPEMEHHYIO Yepe3 OCTaJIbHbIE;
BBIIIOJIHATh OCHOBHBIE JICHCTBUS CO CTENICHIMU C LEJIBIMU [TOKA3aTESIMU, C MHOTOYWIEHAMU
U ¢ anreOpandyeckuMu ApoOsMU; BBINOIHATH Pa3jioKeHWE MHOTOWIEHOB Ha MHOXHTEIH;
BBINOJIHATH TOXKJECTBEHHBIE IIPe00pa30BaHusl pallMOHAIBHBIX BBIPAXKEHUH;
NPUMEHSATh CBOMCTBA apu(PMETHUECKUX KBAJAPATHBIX KOPHEH AJIS BRIYUCIEHUS 3HAUYCHUN U
peoOpa30BaHU YHCIOBBIX BBIPAKEHUH, COAEPKAIINX KBAapaTHbIE KOPHH;
penaTh JMHENHbIE, KBaJpaTHbIE YPABHEHUS M PALMOHAIIBHBIE YPABHEHMS, CBOASIIMECS K
HUM, CUCTEMBI JIBYX JINHEVHBIX YPABHEHHUI U HECIIOKHBIC HEJIMHENHBIE CUCTEMBI,
pelaTh JIMHEMHBIE U KBaJAPATHBIE HEPABEHCTBA C OJHOW IIEPEMEHHON U UX CHCTEMBI,
pelath TEKCTOBBIE 33Jaud airedpandeckuM METOAOM, MHTEPIPETHPOBATh MOTYYEHHBIN
pe3yabTaT, MPOBOAUTE OTOOP PEIICHHH, UCX0 U3 (OPMYIUPOBKH 331a4H;
n300pa)kaTh YUCJIa TOUKAMU HAa KOOPAUHATHOM MPSIMOI;
ONpENEATh KOOPAUHATHI TOUKH IJIOCKOCTH, CTPOUTh TOYKHU C 3aJaHHBIMH KOOpPAMHATAMU;
n300pakaTh MHOYKECTBO PELICHUH IMHEHHOTO HEPABEHCTBA,;
pacmo3HaBaTh apu(METHYECKHE M TECOMETPUYECKHE TIPOTPECCHH; peIIaTh 3afadd C
npUMeHeHHeM (OpMyIIbl OOLIET0 WieHa U CyMMbI HECKOJIBKUX MEPBHIX WICHOB;
HAXOIWTh 3Ha4yeHUs (QyHKIMM, 3anaHHOM (opmynol, Tabmunei, rpadpukomM MO ee
apryMeHTy; HaXOAWTh 3HAUE€HUE apryMeHTa IO 3HauYeHHUI0 (PYHKIMH, 3alaHHON rpapuKoM
WK TaOJIHLIEH;

OTIpeIeNIATh CBOMCTBA (PYHKIIMU 110 ee rpaduKy; NPUMEHSTh rpadudecKue MpeiCTaBICHUs
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IIPY PELIECHNUN ypaBHEHUH, CUCTEM, HEPABEHCTB;
OIMCHIBATh CBOMCTBA N3YYEHHBIX (DYHKIH, CTPOUTH UX Tpa(uKH;

Hcnonb3oBaTh NpuodpeTeHHbIe 3HAHUS U YMEHUS B IPAKTHYECKOMH AeATeJIbHOCTH

M NOBCEIHEBHOM KM3HHU JJI:

BBIMIOJIHEHHUSI pacyeToB Mo QopmyiaMm, UIsl COCTaBIE€HUS (OpPMYJ, BBIPAKAIOIINX
3aBHCHMOCTH MEXJy PEaJbHbIMU BEIUYMHAMH; JUIS HAXOXKICHUS HYXHOH (popMynsl B
CIIPaBOYHBIX MaTepHaliax;

MOJIETUPOBAHUS TPAKTUUECKUX CUTyallUd M MCCIEAOBAHWU IIOCTPOEHHBIX MOJENEH C
UCIIOJIb30BaHUEM alllapaTa ajareopsl;

ONHUCAHMSI 3aBUCUMOCTEH Mex1y (U3NYECKMMH BEJIWYMHAMU COOTBETCTBYIOIIMMU
(dbopMynaMu, IPH UCCIEJOBAHNN HECTIOKHBIX MPAKTHUECKUX CUTYaI;

HHTCPIIpETAlluN Fpa(bI/IKOB PCaJIbHBIX 3aBHCUMOCTE MCKAY BCINMYHNHAMU.

BblHyCKHI/IK HAYYUTCHA JJIE€MCEHTaAM JIOIMKH, KOM6HHaT0pHKH, CTATHCTUKH H

TEOPUU BEPOATHOCTEH

IIPOBOJIMTDH HECJIOKHBIE J0KA3aTENIbCTBA, [10JIy4aTh POCTENUIINE CIEACTBUS U3 U3BECTHBIX
WIM paHee IIOJyYEHHBIX YTBEPXKIECHUH, OLIEHHWBATh JIOTMYECKYK0 IPABHJIBHOCTb
pacCcyXIeHUH, HUCIOJb30BaTh MPUMEPHl Ui WUIIOCTPAllMM M KOHTPIPHUMEpHI s
ONPOBEPKEHUS YTBEPKICHHI;

W3BJICKAaTh HMH(POpPMAIIMIO, TPEICTABICHHYIO B TaOJMIaX, Ha JauUarpaMmax, rpadukax;
COCTaBJIAThH TaOJIHIIbI, CTPOUTH IUATPAMMBbI U TpaduKy;

pemath KOMOWHATOPHBIC 3a/a4d IyTeM CHUCTEeMAaTHYeCKOro Tmepedopa BO3MOXKHBIX
BapHaHTOB U C UCIIOJIb30BAHUEM IIPaBUJIa YMHOKEHMS;

BBIUNCIISITh CPEAHNE 3HAUEHUS PE3YJIbTaTOB U3MEPEHMIA;

HAaXOJIUTh YaCTOTy COOBITHS, WCIONB3Ys COOCTBEHHbIE HAOMIOACHUS W TOTOBBIE
CTaTUCTUYECKUE JTaHHBIE;

HaXOJIUTh BEPOATHOCTH CIYyYalHBIX COOBITHI B IPOCTEHIINX CIyYasix;

Hcnonb3o0BaTh NpUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTUYECKOI eI TeJIbHOCTH

M NOBCEAHEBHOM KU3HHU JJI:

BBICTpAaUBaHUs apryMEHTAI[UH MPH JI0KA3aTeIbCTBE U B IUAJIOTE;
pacro3HaBaHUS JIOTHYCCKH HEKOPPEKTHBIX PaCCyXICHU;

3aIMCH MATEMATHYSCKUX YTBEPXKICHHM, TJOKa3aTeIbCTB;

aHallM3a PeajbHBIX YUCIOBBIX JAHHBIX, MPEACTABICHHBIX B BUJC IUArpamm, rpapuKoB,
TaOINIL;

p€micHud NPaKTHYECKUX 3aJad B HOBCG,HHGBHOﬁ u HpO(beCCHOHaHBHOﬁ JCATCIIBHOCTH C
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UCTIONIb30BaHUEM JIEHCTBUI C YMCIaMu, IPOIEHTOB, JUIHH, IJIOaIei, 00beMOB, BpEMEHH,
CKOPOCTH;
pelieHrs y4eOHBIX W MPAKTHYECKUX 3a/]ad, TpeOyIIUX CHCTeMaTHYecKoro mnepedopa
BapHaHTOB;
CpaBHEHMsI IIAHCOB HACTYIUICHHUS CIy4YallHbIX COOBITHH, Ui OLIEHKH BEpPOSITHOCTH
CIIy4alfHOTO COOBITHSI B MPAKTUYECKHX CHTYalUSX, COMOCTABJICHUS MOJIENU C peabHON
CHUTYyallUE;
MOHUMAaHUS CTATUCTUYECKUX YTBEPKICHUH.

B pa3znesie reomeTpusi BbIIYCKHUK HAYYMTCH
MOJIb30BATHCS TEOMETPUUECKHUM SI3bIKOM ISl OIUCAHUS IPEIMETOB OKPY’KAIOIIET0 MUPA;
pacrno3HaBaTh FreOMETpUYECKHe (PUTYpBhI, pa3IMyaTh HX B3AaUMHOE PACIIOIOKECHUE;
n300pakaTh TEOMETPHUYECKHE (QUTYpPHI; BBIOIHATH YEPTEKU IO YCIOBHUIO 3aj1ay;
OCYILECTBIIATh PeoOpa3oBaHust Gpuryp;
pacro3HaBaThb Ha uepTeXax, MOAEIIX M B OKpyXkKaroleid oOCTaHOBKE OCHOBHbBIC
IIPOCTPAHCTBEHHBIE TeJa, N300paxaTh UX;
B IIPOCTEHIINX CIydasiXx CTPOUTH CEUEHUS U Pa3BEPTKHU MPOCTPAHCTBEHHBIX TEI;
MIPOBOJMTH ONEpAlUi HaJ BEKTOPAMH, BBIYUCIATH JAJIWHY U KOOPAMHATHI BEKTOPA, YTOJ
MEX1y BEKTOpaMu;
BBIUMCIISATh 3HAUYEHUS I€OMETPUYECKHX BEIMYWH (JJIMH, YIJIOB, IJIOLaaei, 00beMOB); B
ToM ymcie: s yriaoB ot 0 1o 180° onpenensaTe 3HAYCHHS] TPUTOHOMETPUUYECKUX (DYHKITHIA
M0 33/IaHHBIM 3HAYECHHSM YTJIOB; HAXOJUTh 3HAYEHUS TPUTOHOMETPUYECKUX (PYHKIUN MO
3HAYEHUIO OJIHOM U3 HUX, HAXOJIUTH CTOPOHBI, YIJIbl U IUIOMIAIA TPEYTOJIbHUKOB, JJIUHBI
JIOMaHbIX, YT OKPYKHOCTH, IUIOIIAJell OCHOBHBIX reomeTpuueckux ¢uryp u ¢uryp,
COCTAaBJIEHHBIX U3 HUX;
peraTh reoMeTpUYEeCKUe 3a/1auM, ONUpPasiCh Ha U3y4YEHHbIE CBOMCTBA (GUTYp U OTHOIICHUN
MEXIYy HUMH, TPHUMEHSSI JONOJHUTENbHBIE TOCTPOCHHS, alreOpandeckuii |
TPUTOHOMETPHUECKUI anmnapart, CooOpaKeHuss CHMMETPHH;
MPOBOJIUTh JIOKA3aTEIbHBIE PACCYXKICHHS IMPU PELICHUH 3a]1ay, UCIOJIb3ys H3BECTHBIC
TEOpeMbI, 0OHAPYKUBasi BO3MOKHOCTH ISl UX HCTIOIb30BAHMUS;

pemarb HpOCTGﬁIHPIG INIAHUMCTPHUYICCKHUC 3a1a4U B IIPOCTPAHCTBCE,

Hcnoas3oBaTh npnoﬁpeTeHm,Ie 3HAaHUA 1 YMCHUA B npaKanecxoﬁ ACATECJIbHOCTH

M NOBCEIHEBHOM KM3HHU JJIs:

OonurcaHus peajlbHbIX CI/ITyaL[I/Iﬁ Ha A3bIKC TCOMCTPUU,

pacyeToB, BKIIOYAIOMIUX MPOCTEHIIINE TPUTOHOMETPHUYECKUE (POPMYIIBI;
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. PELICHUS] TEOMETPUYECKUX 33724 C UCIIOIb30BAHUEM TPUTOHOMETPUHU
. pELIEHHS TPAKTUYECKUX 3a/1a4, CBI3aHHBIX C HAXOKJICHUEM T€OMETPUUYECKUX BEJIMUNH
(McToNb3ys MPU HEOOXOAMMOCTH CIIPABOYHUKU U TEXHUYECKUE CPEIICTBA);

o IIOCTPOECHUN F€OMETPUUECKUMU HHCTPYMEHTaMU (JIMHEHKA, YTOJIbHUK, IUPKYJIb,

TPaHCIIOPTHUD).

3. COAEP)KAHUE YYEBHOI'O IPEAMETA

Auare0pa.

HEPABEHCTBA (22 4.)

JluneitHoe W KBaJgpaTHOE HEPABEHCTBO C OAHOM NEPEMEHHOH, yacTHoe U ol1iee
pelieHne, paBHOCUIBHOCTh, PaBHOCWIIbHBIE MpeoOpazoBaHus. PalyoHaibHblE HEPAaBEHCTBA C
OJIHOI NEepeMEHHOW, METOJ MHTEPBAJIOB, KpHUBas 3HAKOB, HECTPOI'ME M CTPOIME HEPABEHCTBA.
DNEeMEHT MHOXKECTBA, IIOJMHOKECTBO JAaHHOIO MHOKECTBA, ITyCTOE€ MHOXeCTBO. [lepeceuenune u
o0benHEHHe MHOXecTB. CHCTEMBl JIMHEHHBIX HEPaBEHCTB, YacTHOE U oOO0Illee pelIeHne
CHUCTEMBI HEPABEHCTB.

3HaTh: onpeaencHUs: JMHEHHBbIE U KBaJApaTHbIE HEPABEHCTBA C OJHOM NEPEMEHHOM,
JIpoOHO-pallMOHATIbLHbIE HEPABEHCTRA.

YMetsb: pemiaTh JUHEHHbIE U KBaJpaTHbIC HEPABEHCTBA C OJHOM MEPEMEHHOM, ApoOHO-
palMOHAaIbHBIE HEPABEHCTBA, HEPABEHCTBA, CONEPIKALINE MOAYIIb.

KBAJIPATUYHAS ®YHKIUA (284.)

@OyHKIMs, 007acTh ONpe/eTieHne U MHOXXECTBO 3HAYCHHH (DYHKIHMU. AHATUTHYECKUH,
rpaduueckuii, TaOTWYHBIN, CIOBECHBI cmocoObl 3amaHus QyHKuud. ['paduk QyHKIUU.

MoHOTOHHOCTh (BO3pacTaHWe W YyObIBaHHE) (DYHKIIMH, OTPAHUYEHHOCTh (PYHKIIUU CHU3Y H
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CBEpXY, HauMeHblllee U HauOoJibllee 3HAYCHUs (YHKLUHU, HENpepbIBHAS (PYHKLMS, BBITYKIIAs
BBEPX WJIM BHU3. DieMeHTapHble (pyHKuuu. YeTHas W HedeTHas (QYHKIMH U UX TpauKu.
CrenenHble (YHKIMU C HaTypajbHBIM IOKa3zaTejaeM, UX cBoicTBa M rpaduku. CBoicTBa U
rpaduKy CTETIEHHBIX (QYHKIMI C YETHBIM M HEYETHBIM IOKA3aTEISIMU, C OTPUIATEIBHBIM LIETBIM
IIOKAa3aTeJIEM.

IMPOI'PECCHUH (274.)

UYucnoBass mocnenoBareabHOCTh. CrocoObl 3aJaHMs YHUCIOBOM MOCJIEI0BATEIbHOCTH.
CBolicTBa YMCIIOBBIX NOCIEA0BATEILHOCTEH, MOHOTOHHASI [TOCJIEOBATEIbHOCTD, BO3pACTaOLIas
MOCTIeI0BaTEIbHOCTh, YOBbIBaIOIasi IOCIENI0BAaTEIbHOCTh. ApudMeTHueckas Iporpeccus,
pa3HOCTh, BO3pacTarolas Mporpeccusi, KOHeYHas mporpeccus, ¢GopMyna n-ro 4YieHa
apudMeTHuecko mporpeccuu, Gopmyia CyMMBl UYJICHOB KOHEYHOW apuMETHUUECKOU
MIPOrPECCHH, XapaKTEPUCTUUYECKOE CBOWCTBO apU(pMETHUECKON mporpeccuu. I'eomerpuueckas
IIporpeccusi, 3HaMEHaTellb IPOrPECCHM, BO3pacTarollias IPOrpeccusi, KOHEYHasl Iporpeccus,
¢dopMyna n-ro uieHa TE€OMETPUYECKOW mporpeccuu, (opMmyina CyMMBbl UYJICHOB KOHEYHOMH
reOMETPUUECKON MPOTPECCHH, XapaKTEePUCTUUECKOE CBOWCTBO T€OMETPUUECKON MTPOrPECCU.

3HaTh: CIOCOOBI 3aJaHUs YHCJIOBOM ITOCJIENOBATCIBHOCTH, CBOMCTBA YHCJIOBBIX
MOCTIeI0BATEILHOCTEH, (OPMYIIBI N-TO WiieHa, (HOPMYITBI CYMMBI IIPOTPECCUH.

YMeThb: pacro3HaBaTh apupMeTUYECKHE U TEOMETPUUECKHUE POTrPEeCcCHH; pelaTh 3aauu ¢
pUMeHeHHeM (HOPMYIIbI 00ILEro YWieHa U CYMMbI HECKOJIBKUX MEPBBIX YJICHOB.

DJieMeHThI NpuMepHOoii MaTemaTuku (204.)

Metoapl pemieHHs TNPOCTEHIIMX KOMOMHATOPHBIX 3ajad  (mepebop BapUaHTOB,
MIOCTPOEHHE JIepeBa BapUaHTOB, NMPaBuiI0 YMHOKeHUs ). Dakropuan. OOImuUI psiig JaHHBIX U Psij
JAHHBIX KOHKPETHOTO U3MEPEHHUS, BApPHUAHTA Psi/ia JaHHBIX, €€ KPAaTHOCTh, YACTOTA U MPOLICHTHAs
4acToTa, CTPYNIUPOBAHHBIM PsJl JAHHBIX, MHOTOYTOJBHUKHU pacnpeaeneHus. O0wveMm, pa3max,
Mona, cpeaHee 3HaueHue. CrydaiiHble COOBITHS: JIOCTOBEPHOE M HEBO3MOXXHOE COOBITHS,
HECOBMECTHBIE COOBITHS, COOBITHE, MPOTHBOIOJIOXKHOE ITaHHOMY COOBITHIO, CyMMa JBYX
cinydaifHbIX coObiTuii. Kinaccuueckass BeposTHOCTHast cxema. Kiaccudeckoe orpeneneHue
BEPOSITHOCTH.

3narb: OnpeaeneHusi, 10Ka3aTeIbCTBA, aKCUOMBI M TEOpEMBI; ciaeacTBusi. Kontpnpumep.
JlokaszarenbcTBO OT mNpoTHBHOTO. IlpsiMas m oOpaTHast TeopeMbl. Muoowcecmso. Onemenm
MHOdCecm8ea, noomuodxcecmso. Obveounenue u nepeceyenue MHoxcecms. Juazpamvmol Jiliepa.
[Ipumepsr pemieHuss KOMOWHATOPHBIX 3aJay: Mepebop BapHAHTOB, MPABUIO YMHOXKEHUS.
Cratuctuueckue nanuble. IlpencraBnenuve AaHHBIX B BHAE TaOJML, AuarpaMM, rpaduKoB.
Cpennue pe3ynbTaThl u3MepeHHi. [IOHSITHE O CTATHCTUYECKOM BBIBOJIE HAa OCHOBE BBIOOPKH.

[onsiTHE M MpUMEpHI CIy4YaiiHBIX cOOBITHH. YacToTa cOOBITHS, BEPOATHOCTh. PAaBHOBO3MOXKHBIE
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COOBITHUS U MOJCYET UX BEpOSITHOCTHU. [IpesicTaBienne o reoMeTpuyecKoi BEpOSITHOCTH.
YMersb: pemats npocTeiye KOMOMHATOPHBIE M BEPOSATHOCTHBIE 3a4a4H.
I'eomerpus

BekTops! (124.)

Meton koopaunat (104.)

Koopaounats! Bexkropa. Komnuneapusie BekTopsl. IIpoexnnsa Ha ock. PasnolkeHue BekTopa Io
HEKOJJIMHEAPHBIM BEKTOpaM. Y paBHEHUSI OKPYKHOCTH, PSIMOM.
B pe3ynbraTe u3yueHus JaHHOM IJ1aBbl yYallUuecs JTOJKHBI:

3HaTh: oONpeleleHHe BEKTOpa, pa3iauyaTh €ro Hadajlo M KOHEL[ BUIbl BEKTOPOB,
ONpPEACIIATh CYyMMbl M Pa3sHOCTU BEKTOPOB, IPOMU3BEACHHME BEKTOpa Ha YHUCIO, YTO TaKOE
KOOPIMHATBI BEKTOPA; ONPEAECICHUE CPEIHEN TMHUEHN Tpanelnu;

Ymerh: uzobpaxatb U 0003HA4YaTh BEKTOP, OTKJIAJAbIBATh BEKTOP, PaBHBIM JAaHHOMY,
HaXOJUTh KOOPAMHATHI BEKTOpa IO €ro KOOpAMHATaM Hayajla U KOHIA, BBIYMCIATH CYMMY U
pa3HOCTb JBYX BEKTOPOB II0 MX KOOpJAMHATaM, CTPOUTH CYMMY IBYX BEKTOPOB, IOJIb3YSCh
IIPaBWJIAMH TPEYrOJbHUKA, IapajjieiorpaMMa, MHOIOYIOJIbHHMKA; CTPOUTH OKPYKHOCTH M
MpsIMbIE 33JJaHHbIE YPaBHEHUSIMHU.

CooTHOmIeHHUs1 MeKAy CTOPOHAMHM H yIVIaMH TpeyroabHuka. CxkaaspHoe
npousBeaenue BekTopos (184.)

CuHyc, KOocuHYC M TaHreHc yria. Teopema CHHYCOB UM KOCHHYCOB. PenieHue TpeyrojabHUKOB.
CooTHoOIIEHHST MEXIy CTOpOHAMH U yrjamMu TpeyroibHuKa. CKalsgpHOoe NpOU3BEIEHUE
BEKTOPOB.

B pe3ynbraTe n3yueHus JaHHOM IJ1aBbl yYalUuecs TOJKHBI:

3HaTh: omlpenereHUs KOCHHyca CHHYcCa, TaHIeHca Uil OCTpOoro yria (opmyssl,
BBIPAXKAIOLINE UX CBS3b; ONPEIEICHNS CKAJSIPHOIO IIPOU3BEICHUS BEKTOPOB;

YMeTh: BOCIIPOU3BOJIUTH JJOKA3aTENbCTBA TEOPEM KOCHHYCOB U CHHYCOB, IPUMEHSTH B
pElIeHNH 3aJ1a4; HaXOJIUTh CKaJISIPHOE NMPOU3BEIACHHE BEKTOPOB B KOOPJAMHATAaX, yrojl MEXIy
BEKTOPAMH.

JITMHA OKPYKHOCTH M IJI0MAAL Kpyra (84.)

B pesynbraTe n3ydeHus JaHHOM IJ1aBbl yHaIUECs TOJDKHBI:

3HaTh: onpeieNieHNe MPaBUILHOTO MHOTOYTOJIbHUKA, ()OPMYITY AJTUHBI OKPYKHOCTH H €€
JyTH, IJIOLAAHN CEKTOPA;

YMeTh: BBIYHCIATH CTOPOHBI, IUIOMIANNA U MEPUMETPHI IPABMIBHBIX MHOTOYTOJIBHUKOB,
JUINHY OKPYKHOCTM M JUIMHY IYI'M; HPUMEHATh (POPMyJbl IUIOIIAAU Kpyra, CEKTopa Ipu
pelIeHNH 3aJ1ay.

JBu:kenne (94.)
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HauvanbHble cBeleHHe U3 cTepeoMeTpuH (54).

Harnsigaele mpeactaBieHHss O TMPOCTPAHCTBEHHBIX Tejax: KyOe, Mapaiesenumee,
npu3Me, TupaMue, mape, chepe, konyce, nmwiuaape. [Ipumepsl cedernwmii. [Ipumepsr pa3BepTok.
Oo6wem tena. @opmynbl 06beMa MPSAMOYTOJIHOTO Mapajuienenunena, Kyoa, mapa, IWIMHIAPA U
KOHYyca.

B pe3ynbraTe u3yueHus JaHHOM TJ1aBbl yUalluecs TOJKHBI:
3HaTh: omnpeneneHWs MHOTOTPAHHUKOB W TEJ BpallCHWS, WX BHABL, DJICMEHTHI
MHOTOTpaHHUKOB. DOpMYITbI 00bEMOB MHOTOTPAHHUKOB H TEJT BPAIIICHHS.
YMeTh: HaXOIUTh OOBEMBI MHOTOTPAHHHKOB W TEJ BpAIICHUS, HCIONB3YS (OPMYIBL,
CBOMCTBA.
Kypc manpagneH Ha Oojee Tiy0OKOe M3ydeHHEe TeM Kypca anreOpsl U reometpun 9 kiacca ¢
paz00poM 3aJjaHU MOBBIIIEHHOTO YPOBHS CIOXHOCTH.
IToBTOpenue kypca martematuku (394).
Conepxkanue BIIOM mno anreope-204.

Copnepxanue BIIOM no reomerpuu-154

4. TEMATHYECKOE INTAHUPOBAHUE
BIIMA - BHyTpH NpeIMETHBIH MOAY/Ib TO anreope;

BIIMI' - BHyTpHM IpeAMETHBIA MOAYJIb IO T€OMETPHUHU.

KosmmuecTBo 4acos,
OTBOAMMBIX HA
OcHOBHOe cofiepKaHue M0 TeMaM
Ne ypoka 1o A P/ H3YYEeHHE TEMBI
MOPAAK
piAxy Conep:xkaHue ypoKkoB
Mogayab «Aaredopa»102
IloBTOpeHue kypca anredps! 8 kiaacca 4
1,34 [ToBTOpenue n cucremarn3anys yueOHOTO MaTepraia Kypca
MaTeMaTHKH 8 Kiacca 3
6 BxoaHnasi KOHTpoJbHasi pa6oTa (AIMUHMCTPATUBHAS) 1
HepaBencrBa 22
7 UncnoBrie HEPaBEHCTBA 1
9 Jloxa3aTenbCcTBO HEPABEHCTB 1
10 BIIMA-1. Pemenue 3anau o Teme «UnCIOBBIE HEPABEHCTBA 1
12 OCHOBHBIE CBOHCTBA YHCIIOBBIX HEPABEHCTB 1
13 ITpumeHeHre OCHOBHOTO CBOMCTBA YHCIIOBBIX HEPABEHCTB 1
15 BIIMA-2. TIpumeHeHne 0CHOBHOTO CBOIMCTBA YHCIOBBIX 1
HEpPaBECHCTB
16 CrnoxeHne 1 YMHOKEHHE YHCIIOBBIX HEPABEHCTB. 1
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18 [puMeHeHre TeOPEMBI O CJIOKEHHE i YMHOKECHHE YHCIOBBIX 1
HEPaBEHCTB

19 BIIMA-3. OuenuBanue 3HaUeHHs BEIPAKEHHS 1

21 HepaBeHcTBa ¢ 0THOM TIEpEMEHHOM 1

22 Pemenre HepaBeHCTB ¢ OAHOW MEPEMEHHOI. 1

24 PerieHne HepaBeHCTB, CBOASAIINXCS K IHHCHHBIM HEPABCHCTBAM 1
C OJIHOM NepeMEHHON

25 [IpumMeHeHre THHEITHOTO HEPABEHCTBA K PEIICHHIO 3a1a4 1

27 UncnoBbIe TPOMEKYTKH 1

28 BIIMA-4. O606menne no Teme: «JInHeHHEIC HEPABEHCTBA ¢ 1
OJHOM NEPEMEHHOID)

30 Cuctembl IMHEHHBIX HEPABEHCTB C OJJHOM MIEPEeMEHHON 1

31 Pemmenne cucrteM TMHEWHBIX HEPABEHCTB C OHOM ITepeMeHon 1

33 OO6nacTb onpeeneHus BEIPRKEHUS 1

34 O1eHKa BbIpaKeHU I 1

36 HecrangapTHbIe METOIBI PEIIICHUS CHCTEM HEPABEHCTB 1

37 [IpuMeHeHwe CUCTEMBI HEPABEHCTB € OJTHOW MTEPEMEHO TpH 1
peleHny 3a1a4y

39 BIIMA-5. O6o6menue no teme: «CHCTeMbI JTMHEHHBIX 1
HEPaBEHCTB C OJJHOW EPEMEHHOID)

40 Konmponvnas pavboma Ne 1 «Hepasencmean 1

KeagpaTnunas pynkous 28

42 [ToBTOpeHue 1 pacuMpeHue cBeleHni 0 pyHKIUH 1

43 O06nacTh onpeneieHus 1 001aCTh 3HAYCHUS QYHKITUU 1

45 BIIMA-6. Vccnenosanue dyHkimm 1

46 CaoiictBa (hyHKIMN 1

48 I'paduk dyHKuMH, 38 JaHHOH HEKOTOPHIMH CBOHCTBAMHU 1

49 Ioctpoenue rpaduka ¢dyukiwn Y = Kf(X), eciu usBectex 1
rpadux Gyaxumn y = f(x)

51 IMoctpoenue rpadpukos ¢pyukiwmii y = f(x) + buy = f(x + a), ecnu 1
usBecteH rpaduk dyakuun y = f(x)

52 Pemenue 3amay, ucnons3ys rpaduku ¢yakmuii y =f(x) +buy = 1
f(x + a)

54 BIIMA-7. Tlpumenenue pemenus 3aj1a4, MCHIONb3ys rpaguKy 1
byaxumit y =f(X) +buy =f(x + a)

55 KBanparuunas dynknus, e€ rpaduk u cBolicTa 1

57 [Mocrpoenue rpaduka kBapaTnyHON (HYHKLIUH 1

58 HWccrnenoBanme cBOMCTB KBaIpaTHIHON (QYHKITHH 1

60 Hcnonb3oBanue CBOMCTB KBaApaTHYHOM (QyHKIMN IPH pEeLICHUH 1
3amad

61 BIIMA-8. 0606menue no teme: «Kpanpatndnas QyHKIus, eé 1
rpaduk U CBOHWCTBa»

63 Konmponwvnas paboma Ne 3 «Keadpamuunasa gyynkuyus, eé 1
2pagux u ceoiicmear

64 Pemrenne kBaapaTHBIX HEPABEHCTB 1

66 I'paduueckuii METOI pEIICHUS] HEPABEHCTB 1

67 Pemenne kBafpaTHBIX HEPABEHCTB rpaueCKUM CIOCOO0M 1

69 Pemenue 3amay, 1CNob3ys KBaJpaTHBIC HEPABEHCTBA 1
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70 HecrannapTHble METO/IbI pEILICHUS] HEPABEHCTB 1
72 BIIMA-9. O606menue no Teme «KBagpaTHbie HepaBeHCTBA» 1
73 CucTeMbl ypaBHEHHH ¢ ABYMs TEPEMEHHBIMHU 1
75 I'padmaeckuii METON peIICHNS] CHCTEM YpaBHEHHH 1
76 Pemenue cucrem ypaBHEHHI METOIOM MOACTAHOBKU 1
78 Pemtenne cucrem ypaBHEHUN METOIOM CIIOKEHUS 1
79 BIIMA-10. Pemenue cuctem ypaBHeHHit METOIOM 3aMEHbI 1
NepeMEeHHON
81 KonrposbHasi paGora Ne 4 «Penienue KBaJipaTHbIX 1
HEPaBEHCTB»
DJIeMeHThI MPUKJIATHOW MaTeMaTHKH 27
82 MaremaTrueckoe MOIENMPOBaHUE 1
84 Pemenne TEKCTOBBIX 33/1a4 ¢ TIOMOLIBIO COCTABJICHUS HX 1
MaTeMaTU4YECKUX MOJIelel
85 PerieHre npuKITaaHbIX 33024 1
87 BIIMA-11. 3aauu peansHoii MaTeMaTuKu 1
88 [IponieHTHEBIE pacy&Th 1
90 Konmponwvnas paboma 3a nonyzooue 1
AOMURUCMPAMUBHAA UM 020845 AMMECMAYUA
91 Pemenue 3a1a49 Ha MPOTICHTHBIE PACYETHI 1
93 ®opmyna CI0KHBIX MPOICHTOB 1
94 BIIMA-12. ®unancosslie 3anaun 1
96 AOCOJIOTHAS U OTHOCHUTEIIbHAS TIOTPEIIHOCTH 1
97 [IpubnuxEHHbBIC BEIYNUCIICHUS 1
99 O1ieHKa BbIpaKEHU I 1
100 OCHOBHBIC TIpaBMIIa KOMOMHATOPUKH 1
102 IIpuMeHeHMe mpaBuiIa CyMMBI IIPY PEIIEHUH 3a1a4 1
103 [IpumMeHeHue mpaBuIa MPOU3BEACHUS IIPU PELICHUH 3314 1
105 BIIMA-13. Pemrenne koMGMHATOPHEIX 33124 1
106 YacToTa 1 BEpOSITHOCTD CITy4aifHOTO COOBITHS 1
108 Peuienne BEposSTHOCTHBIX 3a/1a4 1
109 Knaccrdeckoe ornpe/iesieHie BEpOSTHOCTH 1
111 Teopus BeposiTHOCTEH 1
112 BIIMA-14. Pemenue 3aau ¢ HCIONb30BAHUEM 1
BEPOSATHOCTHOH MH(OpMAINU
114 HauanpHble cBeieHNS O CTaTUCTHKE 1
115 CraTHCTHYECKHE XapaKTePUCTHKH 1
117 Pewenue 3a1au ¢ npuMeHEHUEM CTAaTUCTHYECKUX 1
XapaKTEePUCTUK
118 3amaun peansbHON MaTeMaTUKU 1
120 BIIMA-15. O6o6menue no Teme: «neMeHTH IPUKIATHOMN 1
MaTeMaTHKI»
121 Konmponvnas paboma Ne 6 «Dnemenmul npuxiaonoi 1

mamemamuku))
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YucyioBble MOCJAEA0BATEIHHOCTH 24

123 YuciioBble NOCIEA0BATEILHOCTH 1

124 3amaHue mociIea0BaTEILHOCTH OMHUCATEIBHBIM CIIOCOOOM 1

126 ApudmeTraeckast mporpeccus 1

127 PemieHue 3a1a4 Ha HAX0XKICHHUE JICMCHTOB apHU(PMETHUCCKOM 1
POTPECcCUu

129 PazHocth apugmernyueckoil mporpeccuu 1

130 Pemenne 3a1a4 Ha mpUMeHeHNE apH(pMETHIECKON TPOTPECCHH 1

132 BIIMA-16. O606uienune no Teme: «ApudmeTHdeckas 1
IIPOrpecCHs)

133 CyMmMa N mepBbIX 4IIeHOB apu(hMETHUECKOH Iporpeccuu 1

135 [Ipumenenne GopMyibl CyMMBI N TIEPBBIX WICHOB 1
apu(MeTHYECKOIl ITporpeccuu

136 Pemenue 3anau no teme: «Cymma N IEpBBIX UIEHOB 1
apudMeTHUECKOH IPOTrPEeCcCHm

138 BIIMA-17. O606menue no teme: «CymMma N IepBBIX UICHOB 1
apu(pMETHYECKOI ITPOrpeccum»

139 I'eomeTpuueckas mporpeccus 1

141 PexyppenTHast opMyiia reoMeTpUIECKOM TPOTPeccun 1

142 Pemenue 3a7a4 Ha MpUMEHEHUE TEOMETPUIECKON TPOTPECCHH 1

144 BIIMA-18. Pemrenue 3anau no teme: «I'eoMeTpuueckas 1
porpeccus»

145 CyMMa N mepBBIX WICHOB T€OMETPUUYECKON MPOrpeccun 1

147 [Ipumenenne GopMymbl CyMMBI N TIEPBBIX WICHOB 1
TeOMETPUUECKOI porpeccuu

148 BIIMA-19. O606menue no Teme: «CymMMa N TIEPBBIX YICHOB 1
T€OMETPUYECKON TPOrPECCHI

150 CyMMa OeCKOHEUHOW TeOMETPHUYECKOH MPOrPECCHH, Y KOTOPOi | 1
ql<1

151 [Tpumenenne GopMymbl CyMMBI OECKOHEYHOH T€OMETPHUYECKOH 1
nporpeccuu, y kotopoi | q | <1

153 Pemenue 3aga4 o teme: «Cymma G€CKOHEUHOM 1
TEOMETPUIECKOI MPOTpecchu, Y KOTopoH | q | < 1»

154 BIIMA-20. O606uienue no Teme: «4ucnossie 1
MOCIIE0BATEILHOCTH)

156 Konmponvnas paboma Ne8 «Hucnogure 1
NOC1€006aM eNbHOCHIUY

IloBTOpenue kypca 27

157 IToBTOpenue no teme: «HucCno0BbIE HEPABEHCTBAY 1

159 Pemrenne 3a1a4 Ha IPUMEHEHHE YHCIOBBIX HEPABCHCTB 1

160 [ToBTOpenne mo Teme: «CHCTEMBI TMHEHHBIX HEPABEHCTB) 1

162 AJIMMHUCTPATHBHAsI HTOrOBasi KOHTPOJILHAsI pafoTa 2

163 [oBTopenue no Teme: «KBagparnunas GyHKIusD 1

165 [Ipumenenue KBaipaTHUHOM QYHKIMY TPU PELICHUH 33134 1

166 IToBTOpenue no Teme: « PenieHne kBaapaTHBIX HEPABECHCTBY 1

168 [puMeHeHne KBagpaTHEIX HEPABSHCTB IPH PELLICHUH 33134 1

169 [ToBTopenue no Teme: «CHCTEMBI ypaBHEHUH C AByMS 1
HepeMEHHBIMUY

171 Pewrenue 3agad Ha NPUMEHEHUE CUCTEM YPABHEHUH C IBYMs 1

NIEPEMCHHBIMU
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172

HOBTOpeHI/Ie 1o TEMCE: ((HpOHeHTHI)Ie pacyeTh»

174

dunancoBsle 1 0AHKOBCKHE 3a0a4n

178

[ToBTOpenue mo Teme: «OCHOBHBIE TIPaBHIa KOMOWMHATOPHUKIDY

180

Pemenne KOM6I/IHaTOpHBIX 3aJa4

181

Pemenne crarucTuyeckux 3a1a4

183

[ToBTopenue mo Teme: «ApudmMeTnieckas Nporpeccus»

184

Penienue 3a1a4 Ha MPUMEHEHHE apU(QMETHUECKON IPOTrPECCHH

186

[TosTopenue mo Teme: «CyMMa N IEPBHIX WICHOB
apu(pMETHIECKO ITPOrpeccum»

R I I

187

Pemenvie 3a1a4 Ha MpUMEHEHNE CYMMBI apu(hMeTHUECKOI
MIPOTPECCHU

189

[HoBTopenue mo Teme: «I'eomerpudeckas nporpeccus u Cymma n
TICPBBIX WICHOB F€OMETPUYECKOHN MTPOTrPECCHU»

190

Pemenne 3a1a4 Ha MIPUMCHCHHUC FeOMeTpPI‘K)CKOﬁ nporpeccun

192

Pemienue 3aay Ha NPIMEHEHHE CYMMBI T€OMETPHYCCKOM
IIPOrpecCHU

193

Pemenne 3ama4 n3 6aHKa OTKPHITHIX 3aanuit UL
BrlunclieHus: U YUCI0BbIE BRIPAKEHUS

195

Pemenue 3ama4 u3 6aHKa OTKPBITHIX 3amanuit OUIN.
[Ipeobpa3oBanne anredpandecKiX U OyKBEHHBIX BBIPAKCHHUN

196

Pemenne 3amaq n3 6anka oTKpeITHIX 3anaHuit OUIN. Oyakunn
¥ UX TpapuKu

198

Pemenune 3ama4 u3 6aHKa OTKPHITHIX 3ananuit OUITN.
[octpoenue u ureHue rpadhuKoB

Monyasb «I'eomeTpusi»68

BekTops! 8

IlonsTue BekTopa

PaBenctBo BEKTOPOB. OTKJ’IaIII)IBaHI/Ie BCEKTOpa OT JIaHHOﬁ TOYKH.

CyMmMa IBYX BEKTOPOB.

11

3aKOHBI CIIOKEHUS BCKTOPOB. HpaBI/IJIO napajuiejiorpamma.

14

BrlunTanue BEKTOpOB.

17

YMHOKEHHE BEKTOpa Ha YHCIIO

20

BIIMI -1. Ilpumenenne BEKTOPOB K PEMISHHUIO 3a/1a4.

23

CpenHsist TUHAS Tpareiyy.

I I I

MeTton koopaunat 10

26

Pasnoxenue Bekropa o 1sym MeTol KOOPANHAT
HEKOJITMHEAPHEIM BEKTOPAM.

29

KoopaunaTs! BekTopa.

32

BIIMI -2. TIpocreiimue 3anauu B KOOpAMHATAX

35

CBs13b MCKAY KOOpAUHATAMHU BEKTOPA U KOOpAWHATAMU €TI0
HadalJla 1 KOHIIA.

38

BIIMI -3. Pemenme 3a1au METO10M KOOPIMHAT

41

YpaBHEHUE OKPYKHOCTH.

44

YpaBHEHHUE NPSIMOI.

47

Pemrenue 3a1a4 1o TemMe ypaBHEHHE OKPYXHOCTH U ypaBHEHUE
npsIMOi

I

50

BIIMI'-4. O606uienue mno teme « Meroa Koopaunar»
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53

KOHTPOJIbHAA PABOTA Ne 2 no meme «Memoo
KOOpOuHam».

npou3Be/ieHne BEKTOpoB 18

CooTHomeHHne MexK1y CTOPOHAMH U YIJIAMH TPeyrojibHuka. CKajaspHoe

56 CuHyc, KOCHHYC, TAHT€HC yriia 1
59 OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. 1
62 BIIMI'-5. ®opmynsl npusenenns. @opMybl 1jis BHIYUCIICHUS 1
KOODPJMHAT TOYKH.
65 Teopema o wIOMAaH TPEYTONEHUKOB. 1
68 Teopema cuHYCOB. 1
1 Teopema KOCHHYCOB. 1
74 BIIMTI -6. KiroueBbie 3amaun 1o TeMe «Perernne 1
TPEYTOJBHUKOBY.
77 WzmepuTesbHbie pabOTHI. 1
80 BIIMI'-7. O606menne no TeMe «COOTHOIIEHNE MEXKIY 1
CTOPOHAMH U YIIIAMH TPEYTOJIbHUKA
83 Yroa mexay Bektopamu. CKalIsIpHOE IPOU3BEICHHE BEKTOPOB. 1
CxaJsipHOE IPOU3BEICHHE BEKTOPOB B KOOPIWHATAX.
86 CxaJsipHOE POU3BECHHE BEKTOPOB B KOOPMHATAX U €ro 1
CBONCTBA.
89 [puMeHeHre CKAISPHOTO IPOM3BEACHUS BEKTOPOB K PEIICHUIO 1
3aja4.
92 BIIMI -8. Pemenne 3amau no teme: «CxanspHoe 1
NPOU3BEICHIE BEKTOPOBY
95 KOHTPOJIBHASI PABOTA Ne 5 no Teme «CooTHOIIEHHSI 1
MeJKIy CTOPOHAMH H YIJIAMH TPEYroJbHUKa».
98 IIpaBuIBbHBIA MHOTOYTOJIbHUK. 1
101 OKpY>KHOCTb, OIIUCaHHAsl OKOJIO NMPABHJIBHOIO MHOTOYT OJIbHUKA. 1
Opr)KHOCTB, BIIMCaHHAas B HpaBI/IHBHBIﬁ MHOTOYT'OJIbHHK.
104 DopMyIbl Ul BBIYMCIIEHUS IUIOIIAIU IPABUIILHOTO 1
MHOTOYTOJIbHHKA, €T0 CTOPOHBI M PaJiiyca BIIUCAHHON
OKPY)KHOCTH.
107 BIIMI -9. Pemenvue 3a1au Ha BeIUKCIIEHHE IIOMAHN, CTOPOH 1
MPaBUIILHOI'O MHOTOYTOJIbHUKA M PAJIMYCOB BITUCAHHOM U
OIIMCAHHOM OKPYKHOCTH.
JIMHA OKPYKHOCTH M ILIOIIAAb Kpyra 8
110 JluHa OKPYKHOCTH. 1
113 BIIMI'-10. Pemenue 3anau o Teme «/{nuna OKpyKHOCTH» 1
116 IInomans kpyra. [1noiaas KpyroBoro cexropa. 1
119 BIIMI'-11. Pemenne 3agau no Teme: «Ilmomams kpyra. 1
[Inomans KpyroBoro CEKTopa
122 Pemenue 3amau no teme «JlnnHa okpyxxkuoctu. [lnomanp kpyra» 1
125 BIIMI'-12. O606uienue mo Teme «JI1iHA OKPYKHOCTH. 1
Ilnomaas kpyray
128 Pemenne 3amay. 1
131 KOHTPOJIbHAA PABOTA Ne7 no meme «/[nuna 1
OKDYIHCHOCHU U HIIOWAOb KPY2ay.
JBukenns 9
134 TTonsarue nBu>xeHuUs. 1
137 OT00pakeHne MIOCKOCTH Ha ceOsl. 1
140 1

OceBast 1 IIeHTpaJIbHAs CUMMETPUHU
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143 [TapannenbHblil nepeHoC. 1
146 IToBopor. 1
149 BIIMI -13. Pemenue 3ana4 no teme «IlapaiensHsiit 1
nepeHoc. IToBopoT».
152 Pemenne 3amaa mo teme «JIBIKEHUSY. 1
155 BIIMI-14. O606wmeHnue no Teme « JBHkKeHnE» 1
158 KOHTPOJIBHAS PABOTA Ne9 o Teme «J{BHKeHMs1». 1
HauanbHble CBCACHUS U3 CTEPEOMETPUMN 5
161 IIpenmer ctepeoMerpun. MHOTOTpaHHUKH
164 [pusma u napamenenunen. CBOWCTBa MPIMOYTOJIBHOTO
napajieNnenunea
167 O6mnem Ten
170 Tena Bpamenus. L{nmaap u koHYC.
173 BIIMI'-15. Coepa u map
IToBTOpenue §
176 [NoBTopenue no teme: «TpeyroapHUK» 1
179 [oBTopenue no Teme « OKPYKHOCTBY 1
182 [ToBTOpeHue 1o Teme: «HeThIPEXyroNbHUKI 1
185 [ToBTOpenue mo teme: «Ilmomann Gpuryp» 1
188 IToBTOpenue no Teme: «MHOTOYrOJBHUKHY» 1
191 [oBTOpenue no Teme: «BeKTopbD» 1
194 IToBTOpeHnue no teme: «Mero KOOPAUHAT 1
197 IoBTopenue mo Teme: «JIBHKEHH» 1
198 UTOro: 198
IJIaH
1 Bxoanasi KoHTpPOJIbHAsA padoTa 12.09
YETBEPTh (aAMUHHCTPATHBHAsA)
MA KontponbsHas pabora Nel mo Teme 12.10
((HepaBCHCTBa»
2 MI" Konrponbhas pabota Ne2 mo teme 8.11
4eTBepTh | «MeTo/1 KOOpJUHAT.
MA KontponbsHas pabota Ne3 mo teme 10.11

«KBanpatuunas dhyakuus, e€ rpaduk u
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CBOHCTBaY

MA KontposnbsHas pabota Ne 4 «Pemenue 25.11
KBaJApPATHBIX HCPABCHCTB»
IIpomexxkyTouHasi aTTecTauus 12.12
(aAMUHUCTpPAaTHUBHASI KOHTPOJIbHAS
padora)
MI" KontponbHas padbora Neb o teme 18.12
«COOTHOILIEHUE MEXAY CTOPOHAMU U
yrjaaMu TPEeYTroJbHUKaY
3 MA KonrponsHas padora Ne6 o teme 30.01
YETBEPTh | «DIEMEHTHI IIPUKJIATHON
MaTEMATHUKH»»
MI" Kontponbnast pabora No7 o Teme 29.01
«/1TMHa OKPYKHOCTH U TUIOIIA/Ib
Kpyra»
MA KouTponsHas padora Ne8 no teme 6.03
«YuCII0BbIE OCAEA0BATEIBHOCTI
4 MI" Kontponbnas padota Ne9 no teme 7.05
4eTBepTh | «/IBUKEeHUD)
HNToroBasi npoMexyTOUHAS 15.05

arrectanus (A AMUHUCTPATHUBHAS
KOHTPOJIbHasi pabora)
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