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1. IOACHHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yuebHoro kypca «Marematuka» 11s 9 kiacca pazpaboTaHa Ha
OCHOBE:!

e (enepaJbHOrO rOCYJaPCTBEHHOTO 00pa30BaTENLHOTO CTAHAPTa OCHOBHOTO O0IIIETO
oOpazoBanus (npuka3z MuHHCcTepcTBa 00pa3zoBanus U Hayku Poccuiickoit denepanmu 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 MuHHCTEpCcTBa 00pa3oBanus u Hayku PD ot 19 nexadbps 2014 r. N 1598 «O6
YTBEPkKACHUU (DeIepalibHOTO rOCYAAPCTBEHHOI0 00pa30BaTeIbHOIO CTaHIapTa HAYaJIbHOTO
o011ero 06pa3oBaHus 0OYYAIOMIUXCS ¢ OTPAHUYECHHBIMU BO3MOKHOCTSMH 3/J0OPOBbBS»;

. OCHOBHOW 00pa30oBaTeNIbHOI MPOrpaMMBl OCHOBHOTO 00miero obpazoBanus MAOY
COLI Ne 46 ¢ YUOII nu AnantupoBaHHON OCHOBHOI 00pa3oBaTeNbHON MPOrpaMMbl HAYaJIbHOT'O
(ocHOBHOT0) 00mIero obpazoBanus ydvamierocs ¢ OB3 m peOeHka-WHBaINIA, OO0YYarOIIETOCS
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 mporpammsl A.I'. Mep3snsk, B.b. Ilononckuii, M.C. Skup,
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.);

. nonoxernus MAOY COII Ne 46 ¢ YUOII «O crpykrype, mopsjke pa3pabOTKu U
YTBEPXKICHHUS pabo4yMx MpPOrpaMM Yy4eOHBIX KypCOB, INPEIMETOB, IUCLUIUIMH B YCIOBHSIX
peanuzanu  QeneparbHbIX TOCYJAapCTBEHHBIX 0O0pa30BaTEIbHBIX CTAHIAPTOB HAayajIbHOIO,
OCHOBHOTO 00IIIEro 00pa30BaHMsD».

Pabouast mporpamma npeHazHaueHa JUIsl U3y4eHUs] MaTeMaTHKU Ha yriIyOJeHHOM YpPOBHE
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'eometpust 9 kmacc /y4eOHUK Ui ydammxcsi o0mmeoOpa3oBaTeNbHBIX opraHuzanmii/, A.l.
Mep3nsk, B.b. [lononckuit, M.C. Skup. - M.: Benrana-I'pad, 2018r.
Hcnonb3yemble yueOHMKH BXOAAT B (efepalibHbIN MepeyeHb Y4eOHMKOB, PEKOMEHJIOBAaHHBIX
MuHnuctepcTBOM 00pa3oBaHuss W Hayku Poccwiickoit ®enepanui K HUCMONB30BAHUIO B
00pa30BaTEIILHOM IPOIECCE B 00ME00pa30BATEIBHBIX YUPEKACHUAX, YTBEPKICHHBIN PUKA30M
MunucrepcTBa oOpa3oBanus U Hayku Poccuiickoit @eneparun u nmeet rpud «PexkomeHnoBaHo
MunuctepcTBoM 00pa3oBanus 1 Hayku Poccuiickoii @eneparum»
Pabouas nporpamma paszpadortana B cootBerctBur ¢ YII OOO MAOY COII Ne 46 ¢
YUOII (6 yacoB B Heaemo -33 Henmenu+198). B yueOHOM 1utane auciuiuinHbl «MaTeMaTrkay
JUISL U3y4eHUst Moyl «Anredpa» orBoauTcs 4 yaca B Henento (Bcero — 132 yaca), B TOM 4mclie
20 4 Ha BHYTpUIIpEIMETHBI Monynab mo anreOpe «Pemenue 3amad mo Teme «YuCIOBbIE
HEpaBEHCTBa». DTOT Kypc HAIpaBlieH Ha paclIMpeHHe 3HaHWH 10 OTJENIbHBIM TeMaM Kypca
anreOpsl W reoMeTpuu 5-9 Kiacca, pa3BUTHE JIOTUYECKOIO MBIIUIEHUS, (OPMHpPOBAHUE
MaTeMaTHYeCKON KYyJIbTYphl, HHTEJUIEKTYaJIbHOE Pa3BUTHE y4allluxcs, (OpMHUpPOBAHUE KauecTB
MBIIUICHUS, XAapaKTEPHBIX JUISI MAaTEeMAaTHYEeCKOH JeATENIbHOCTH M HEOOXOIUMOW st
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MPOAYKTUBHOU XHU3HU B oOmiectBe. Ha m3yuenme moxmyns «l'eomeTpus» OTBOAHWTCS 2 yaca
(Bcero - 66 yacoB), B TOM uucie 15 4yacoB BHYTPUIIPEAMETHBIA MOAYJIb IO TEHOMETPHUH
«I[IpumeHeHre BEKTOPOB K pEHICHHIO 3aja4, MPOCTEHUIINE 3aa4l B KOOPAUHATAX. ..,

Nrororas arrecramus B popme OI'D.
JonmoiHUTe/ILHASI JIUTEpPaTypa:
Nzyuenne reometpun B 7 — 9 kiaccax. 9 kinacce /yueOHUK A y4almuxcst o01eo0pa3oBaTeIbHbIX
opranuzaruit/, A.I'. Mepaisik, B.b. Tlononckuii, M.C. Sxup. - M.: Benrana-I"pad, 2018r.
1. wuzganme. M.: [IpocBemenue, 2006. — 255 c.
2. JmpmakTrueckue Matepuaisl o reomerpun. 9 kiace. / b.I'. 3us, B.M. Meiinep. / M:
[Ipoceemenue, 2012. - 126 c.
3. Tectsl. 'eomerpus 7 — 9. / ILU. AnteiHoB. YueOHO-MeTonu4deckoe nocodue. / M.: JIpoda,
2010.-107 c.
4. KoHTposabHble U camocTosITeNbHbIE paboThl 1o anredpe (M.A. IlonoB M . M3x-Bo «
Dk3amen», 2012.)
5. MakapsrueB FO.H. u ap. Anre6pa. YueOHuk ans 9 kiacca o61ieo0pa3oBaTeIbHbIX
yupexknenuii. M., «IIpocsemienue», 2012.

@®opma oOyueHHss — OdYHasg, IO HeoOXoaWMocTH (B TEpUOJ HECTIOKOMHOM
SMHUJIEMHUOJIOTMYECKOW OOCTaHOBKHM), MUCTAHIMOHHas. B ycnoBHsX BpeMEHHOH pealu3aluu
00pa30BaTEJIbHBIX MPOrpaMM OCHOBHOT'O O0IIEro o0Opa3oBaHUs C NPUMEHEHHUEM 3JIEKTPOHHOIO
oOyudeHHusi U JMCTAHIMOHHBIX 00pA30BATENIbHBIX TEXHOJIOTHM B peXHME CaMOMU3OJIALUU AeTel
pykoBozacTBoBaTthcsi  [lonmoskeHuem 00  opraHuzanuu  00pa3oBaTEIbHOTO — Ipoliecca ¢
HCIIOJIb30BAHNUEM JJIEKTPOHHOIO OOY4Y€HUS M JHUCTAHLIUOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHUM.
[IporpaMMa  KOppekTUpYyeTCS C y4e€TOM HHIUBUAYAJIbHOCTH Kjacca, MpeArnojaraer
nudhepeHIIpOBaHHBIC 3aJaHUsl.

O6yuenue pnereir ¢ OB3 mpoBomuTcs € ydeToM HUX OCOOBIX 00pa3oBaTENbHBIX
noTpeOHOCTEH, a UMEHHO:
- ¢ yueToM crneuru(uKy yCBOCHHS 3HAHWH, YMEHHUI U HaBBIKOB oOydaromumucs ¢ OB3, ¢ yuetom
Temrna y4yeOHoM paboThl, J03MPOBaHHON MOAAauM yueOHOro MaTepuala,
- CO3[]aHUE CIICLUAJIbHBIX YCIOBHUS, KaK-TO: YYEHHK B 30HE MPSMOTO JIOCTYyNa Y4YUTelNs; Ha
BHITIOJTHEHUE 3aJaHuil JlaeTcsi Oobllle BpeMEHH; HHIWBUIyajdbHAas TOMOIIb B CIIydasx
3aTpyaHeHus; 0ojiee YacToe MHCIOJIb30BAHUE HAIJIAAHBIX JUJAKTUYECKUX IOCOOMH U
WHIUBUAYATBHBIX KAPTOUCK U AP.
- HCIOJIb30BAaHME BapUaTHUBHBIX IMPUEMOB OOYYEHHUsS: MpPEINHCAHUs C  YyKa3aHUeM
MIOCIIEIOBATENILHOCTH OTEepalii, MOBTOP MHCTPYKIIMH; YepPEeTOBAHUE JIETKUX U TPYAHBIX 3aJaHUN
(BompocoB), peueBoit oOpaser u ap.

B cucrteme 00yueHHs HCTIONB3YIOTCS pa3IMYHbIE BUJIbI TOMOILLU:
-y4eOHbIe; CTUMYJIHPYIOIINE; HAPABIAIONINE; 00yJaromue U ap.

WHnuBuayanbHO — JMYHOCTHBIM moaxox Kk ywamumes ¢ OB3  ¢dukcupyercs B
ANIEKTPOHHOM JKypHase (MHAUBUyaJbHbIE JOMAIITHHUE 3a7aHusl) U pab0ounX TETPaIsIX ydalluxcs
(MHAMBUIYATBHBIN TIOJX0]T HA YPOKE).

Ouenka pe3ynbTaToB ocBoeHus oOyuatommmes ¢ OB3 AOII ocymectBisiercss B
cootBeTcTBUM ¢ TpeboBanusmu O@I'OC HOO (®I'OC O0O0) u mpencranens B OOIT HOO
(OOIT O0O0) MAOY COMLI Ne 46 C YUOII r. Kanununrpana.

CrenpaJibHBIE YCJIOBUS TIPOBEJICHHSI TEKYIIEH, POMEXYTOYHOW M UTOTOBOM (TI0O UTOTaM
ocsoenust AOII) arrectanuu oOy4daromnierocs ¢ OB3 Bxirogaror:



1.0cobyto hopMy opraHuzanuu aTTecTalyu (B Majol rpymnie, HHIUBUAYaJIbHYIO0); IPUCYTCTBHE
B KJIaCC€ CBOETO YYMTENs, HAJIWYME HATJSIAHBIX CXEM, IIa0JIOHOB OOIIEro XoJa BBIMOJTHEHUS
3aJTaHMI;

2. ApantupoBaHue WHCTPYKUMHU (ymporieHue (HOpMyIHMpOBOK HHCTPYKLMH, JACICHHS €€ Ha
KOPOTKHME CMBICJIOBbIE €IMHHULBI, 33Jal0IM€ IO3TAIlHOCTh BBINOJIHEHUS 3aJaHud; IpHU
HEOOXOAMMOCTH QJaNTUPOBAHUE TEKCTa 3a/aHusi, MpenocTaBieHue AudQepeHInpoBaHHON
[IOMOIIIM; YBEJIMYECHUE BPEMEHU Ha BBINOJIHEHUE 3aJaHUI; OpraHU3alMs KOPOTKOrO IepepbiBa
(10-15 mun).

Heabio u3yueHusi Kypca ajredopsl B 9 Kijiacce ABJIsIeTCS Pa3BUTHEC BBIYUCITUTEIIBHBIX
1 (popmarabHO-ONEPAaTHUBHBIX alreOpanyeckux YMEHHUH 110 YpOBHS, MO3BOJIIOLIETO YBEPEHHO
WCIIOJIb30BaTh MX MpPU PELICHUH 3a/lad MAaTeMaTUKU U CMEXKHBIX MpeAMeToB ((pu3uka, XuMus,
nH(popMaTUKa W JpYrue), YCBOCHHE amlapaTa YpaBHEHHH M HEPaBEHCTB KaK OCHOBHOTO
CpelICTBA  MAaTEMaTHMYECKOT0  MOJEIMPOBAHMS  NPUKIAAHBIX  334ay,  OCYILECTBICHMS
(yHKIIMOHATIBHOM MOATOTOBKH ITKOJIEHUKOB.

B nporpamme mnpuBOAUTCS pacmpenelieHne yd4eOHOro BpPeMEHH MExIy Hauboisee
KpynHbiMU ~ pazgenamu. ConepkaHWe TPENCTaBICHO B  BHAE HECKOIBKHX  OJIOKOB,
OOBEIMHAIONMINX  JIOTHYECKH  CBS3aHHbIE MEXIy co0oil  Bompocwl.  IIpumopurerHoit
COJIEPKATEIHHO-METOIMUECKON JTMHHUEH MPOrpaMMBbl SBISIETCS (PYHKIHMOHATBHO-TpaduuecKasl.
Onwupasich Ha ONBIT U3y4YeHUs QYHKUUN, X CBOMCTB U rpadukoB B 7-8 Kjaccax Ha HarJsSAHO-
UHTYUTUBHOM M paOoueM YpoBHAX, B 9 Kjlacce OCYLIECTBISETCS MEPEeXOoJ Ha YPOBEHb
TEOPETHYECKOTO OCMBICIICHUS.

C yueroM BO3pacTHBIX OCOOEHHOCTEH Kjacca BBICTPOEHAa CHUCTEMa Y4eOHBIX
3aHSATHNA, CIPOEKTHUPOBAHBI LENH, 3aJadd, COOPMYIHUPOBAHBI OXHUIAEMbIe PE3YIbTATHI
oOy4yeHus, TPOJAYMaHbl BO3MOXHBIE  (OPMBI  KOHTPOJSA:  (POHTAIBHBIA  oOmpoc,
WHAWBUAYyanbHas  paboTa y  JOCKM, UWHAWBUAyalbHas  paboTa 1O  KapToudKam,
nuddepeHIpoBaHHas caMOCTOATENIbHAs paboTa, quddepeHnnpoBaHHas MpoBEepoYHas padoTa,
TPEHUpPOBOYHAsl  MpakTUyeckas pabora, HccleAoBaTelbcKash — MpakThyeckas  paborta,
nabopaTOpHO-TIpaKTHYeCcKasi paboTa, MaTeMaTHYECKUH [UKTAaHT, JAMArHOCTHYECKas TECTOBas
paboTa, TecToBas paboTa, UTPOBbIE KOHTPOJIUPYIOIINE 3a/laHus, YIpaBiIsgeMas caMOCTOsITEIbHAs
paboTa, KOHTPOJIbHAs paboTa.

B kypce reomerpun 9-ro kiaacca popmupyercs nonsitue Bekropa. Ocodboe BHUMaHHE
ylesieTcsl BBIIOJIHEHUIO OINepalil HaJ BEKTOpaMu B reoMeTpuueckoi ¢opme. Yyamumecs
JOTIOJIHSIFOT 3HAHUSL O TPEYroJIbHUKAX, CBEAEHUS O METOJaX BBIUUCICHUS 3JIEMEHTOB
IIPOU3BOJIBHBIX TPEYTOJIbHUKAX, OCHOBAaHHBIX Ha TEOpEMax CHUHYCOB M KOCHUHYCOB. Jlarorcs
CHUCTEeMAaTH3UPOBAHHBIE CBEJEHUS O TPABUIBHBIX MHOTOYIOJbHUKAX, 00 OKPYXHOCTH,
BIIMCAHHOW B MpPaBWJIbHBIM MHOTOYTOJBbHUK U ONMHCAaHHOH. Oco0oe MECTO 3aHMMAET pelleHue
3a7a4 Ha TmpuMeHeHue ¢opmya. JlaroTcs mepBble 3HAHUS O JIBWKEHUHM, IIOBOPOTE H
napayuielbHoM  mepeHoce. Cepbe3Hoe BHUMaHHE —yAenseTcss (opMUpOBaHHIO YMEHHUM
paccykaath, JeaaTh MpOCThIE J0Ka3aTeNbCTBA, 1aBaTh OOOCHOBAHUS BBINOJIHAEMBIX JEHCTBHA.
[TapanyenpHO 3aKIaabIBAIOTCS OCHOBBI JJI1 U3YYEHUSI CUCTEMATUYECKUX KYpPCOB CTEPEOMETPHH,
(bU3HMKY, XUMUH U JPYTUX CMEKHBIX IPEIMETOB.

2. MIIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS YYEBHOI'O IPEAMETA

B pe3yibTare H3yYyeHMsi MaTeMaTHKHM Y4YEeHMK 9 Kiacca BbIMYCKHUK MNOJYYHT
BO3MOKHOCTh HAYYHTBHCH

e  pemaTh JUHEHWHBIE M KBaJpaTHbIE HEPaBEHCTBA C OJHOM MEpeMeHHOH, ApOoOHO-
palMoHalIbHbIE HEPAaBEHCTBA, HEPABEHCTBA, CO/IEPIKAIINE MOYIIb;



e  [IOHMMAaTh IPOCTEHINNE IIOHATHUS TEOPUU MHOMKECTB, 3a/1aBaTh MHOKECTBA,
IIPOU3BOUTH OIIEPALIMU HAJl MHOXKECTBAMU;

e  peulaTb CUCTEMBI JIMHEWHBIX U KBAJPATHBIX HEPABEHCTB, CUCTEMbI PALlUOHAJIBHBIX
HEPAaBEHCTB, IBOITHBIE HEPABEHCTBA;

e  peuiaTb CUCTEMBI YPAaBHEHMM, MPOCTHIC HEIMHEHHBIE CHCTEMBl YPABHEHUN ABYX
MIEPEMEHHBIX Pa3JIMYHBIMU METONAMU;

®  [PUMEHATH I'paUUYECKUid METOM, METOJ MOACTAaHOBKH, METOJ aJlre0pandyeckoro
CJIOKECHMSI U METOJI BBEJICHUSI HOBOM IIEPEMEHHOMN ITPY PEIICHNN IPAKTUYECKUX 3a7a4;

®  COCTaBIATh MaTeMaTU4YECKHE MOJENM pealbHbIX CUTyallMid M paboTaTte ¢
COCTaBJICHHOM MOJICIIBIO;

e  yccienoBarb (YHKIMIO Ha MOHOTOHHOCTb, OINpeAeNaTh HauOonblee U
HauMEHblllee 3HayeHue (YHKIUH, OTrPaHMYEHHOCTb, BBINYKJIOCTb, YETHOCTb, HEUETHOCTb,
00J1acTh OnpeeNeHusl U MHOXKECTBO 3HAYCHUIA;

. MOHUMATb COJEPKATEIbHBIN CMBICT BaXXHEHIIMX CBOMCTB (DYHKIMH; MO TpaduKy
(yHKLIMU OTBEYaTh Ha BONPOCHI, Kacaroluecs €€ CBOMCTB;

®  ONHCHIBATH CBOWCTBA M3YUYCHHBIX (DYHKIUH, CTPOUTH UX TpaduKy;

e  pacrno3HaBaTh apU(PMETUUYECKHE U T€OMETPUUECKHE MPOTPECCUH; PeLIaTh 3a/1a4uu
C MpUMEHEHUEM (pOpMyJIbl OOIIEro YeHa U CYMMbl HECKOJIBKHMX MEPBBIX UICHOB;

e  pemaThb TEKCTOBbIE 3aJaud aiNreOpamdyeckuM METOJIOM, HWHTEPIPETUPOBATH
MOJTy4EeHHBIN pPe3yibTaT, IPOBOAUTE OTOOP PELICHUH, HCXOAs U3 (POPMYTUPOBKHU 3a7a4H;

e  pemaTh NpOCTeHIIre KOMOMHATOPHbIE U BEPOSTHOCTHBIE 3a/IaUH.

e  I[IOJb30BaTbCA  TIEOMETPUYECKUM  S3BIKOM  JUIl  ONMCAHUSA  IPEIMETOB
OKPY’KAOILEr0 MUpa;

e  pacro3HaBaTh €OMETPUUECKUE PUTYpPBI, pa3IyaTh UX B3aMMHOE PACIIOJIOKEHHE;

e  n300paxkaTh reoMeTpuyeckre (GUrypbl; BHIIOIHITH YEPTEKHU MO YCIOBHUIO 3a7ay;
OCYIIECTBIISATH peoOpazoBanue Guryp;

®  BBIUUCIIATH 3HAYECHUS F€OMETPUYECKUX BEJIMYMH (JJIMH, YIJIOB, IUIOAAEH), B TOM
YHCIIe: ONpeNeysTh 3HAYCHNE TPUTOHOMETPHUECKUX (YHKIWH 10 3alaHHBIM 3HAYEHUSIM YTJIOB;
HaXOJUTh 3HAYEHMs] TPUTOHOMETPUUECKUX (PYHKUMH IO 3HAYEHHUIO OJHOW W3 HMX; HAXOIUTh
CTOPOHBI, YINIBI M IUIONIAAW TPEYrOJIbHUKOB, IyI OKPYKHOCTH, IUIOIIANEH OCHOBHBIX
reoMeTpUYECKUX (Uryp u Guryp, COCTaBICHHbIX U3 HHX;

e  pemaTh reOMETPUYECKHE 3a/laHUsl, OMMPAsCh HA M3y4YEHHbIE CBOWCTBa (puryp u
OTHOLIEHUH MEXAYy HHUMHM, TNPHUMEHSAS JONOJHUTENIbHBIE IOCTPOEHUs, alreOpandeckuii u
TPUTOHOMETPUUYECKUN anmnapar, COOOpakeHUs CHMMETPUH;

®  TIPOBOJWTH JIOKA3aTEJIbHBIE PACCYKIEHUS IPU PEIICHUM 3a1ad, HCIOJb3Ys
W3BECTHBIE TEOPEMBI, OOHAPYKMBasi BO3MOKHOCTH JIJISl UX UCIIOJIb30BAHUS;

e  pemaTh NPOCTEHIINE INIAHUMETPUYECKUE 3a1a4U B IPOCTPAHCTBE.

Hcnonb3oBaTh NpuoOpeTeHHbIC 3HAHUS U YMEHHUS B IPAKTHYECKOH e TeJIbHOCTH
U NIOBCEeIHEBHOM KM3HH JIA:

®  pEUICHUS HECIOKHBIX IPAKTHUYECKUX 3a1a4

®  YCTHOW NPUKUJKH U OLICHKHU PE3YJIbTaTOB BHIYUCIICHUM;

e UHTEpIPETALUH PE3YJIBTATOB PEIIEHU 3aa4 C y4€TOM OI'PaHUYEHUN, CBSI3aHHBIX
C peaJIbHBIMU CBOMCTBAMH PaCCMATPUBAEMBIX IIPOLIECCOB U SIBJIICHUN

B pesyJjbTare H3y4eHHs MATEMATHKH YYCHUK BBIIIYCKHUK MOJYYHT BO3MOKHOCTD

HAYYHUThCH:



CYIIECTBO  TOHSTHS  MaTeMaTHYECKOTO  JIOKAa3aTeIbCTBA; MPHUBOAUTH  MPUMEPHI
JI0Ka3aTeJIbCTB;

CYILIECTBO MOHATHUS aJTOPUTMA; IPUBOAUTH PUMEPHI AITOPUTMOB;

KaK MCTOJB3YIOTCS MaTeMaTHueckue (POpMyIibl, YpaBHEHHSI U HEPAaBEHCTBA; MPUMEPHI UX
MPUMEHEHHUS JIJIsl PEIICHUS MATEMaTHUYEeCKUX U MPAKTUYECKHUX 3a/1a4;

KaK MaTeMaTU4YEeCKHU OMpe/eJICHHbIe (PYHKIIMU MOTYT OMKCHIBATH pealbHbIC 3aBUCUMOCTH;
MIPUBOJAUTH PUMEPHI TAKOTO OMHUCAHUS;

KaKk TOTPeOHOCTH TPAKTUKH TPUBEIM MAaTeMAaTUYECKyld HAayKy K HEOOXOAUMOCTH
pacuIMpeHus OHITHUS YHCIIA;

BEPOSITHOCTHBIA XapakTE€p MHOTUX 3aKOHOMEPHOCTEH OKPYXKAIOIIEr0 MHUpPA; IPUMEPHI
CTaTUCTUIECKUX 3aKOHOMEPHOCTEH M BBIBOJIOB;

KakuM 00pa3oM TeoMeTpus BO3HHKIIA U3 MPAKTUUYECKUX 3a]ad 3eMIIEMEpHsl; MPUMEPHI
FEOMETPUUECKUX 0OBEKTOB M YTBEPKACHUHN O HUX, BAXKHBIX JJIS MPAKTHKY;

CMBICIT HJealU3alli{, MO3BOJIAIONIEH pelaTh 3aJadyd pPealbHOM J1eWCTBUTEIBHOCTH
MaTEeMaTHYEeCKHUMH METOIaMH, TIPUMEPHI OITMOOK, BO3HUKAIOIINX IPHU HIeaTU3aIHH.

AJredpa_BbINYCKHUK MOJYYHUT BO3MOKHOCTH HAYYUTHCH .
COCTaBJIATh OYKBEHHBIE BbIpAXXEHUS U (OPMYJBI IO YCIOBHSM 3a/ay; OCYLIECTBISATH B
BBIpQXEHUSIX U (opMyrnax 4YHCIOBbIE MOJCTAHOBKH M BBIMOJHATH COOTBETCTBYIOIIHE
BBIUMCJIEHUSI, OCYLIECTBIISATh MOJCTAHOBKY OJHOIO BBIPAKEHHUS B JIPYroe; BbIpaKaTbh U3
(GbopMyJ1 OJIHY IEPEMEHHYIO YEPE3 OCTAJIBHBIE;
BBITOJIHATH OCHOBHBIE IEMCTBUS CO CTETIEHSIMU C LIEJIBIMU [TOKA3aTEISIMU, C MHOTOUWIEHAMHU
U C alreOpandeckKuMH ApOoOsIMU; BBIIOJIHATH Pa3jOXKEHUE MHOTOYJIECHOB HAa MHOXKUTEIH;
BBITIOJIHSTH TOXKIECTBEHHBIE MTPEOOPA30BaHNUs PALIMOHATBHBIX BBHIPAKEHUM;
MPUMEHSTh CBOWCTBA apU(METHUECKUX KBAIPATHBIX KOPHEH AJIsl BBIYMCICHUS 3HAYCHUHA U
peoOpa30BaHUl YHCIOBBIX BBIPAKEHUH, COAEPKAIIUX KBAapaTHbIE KOPHH;
peliath JUHEHHbIE, KBaJpaTHbIC YPaBHEHHS U PallMOHAIbHBIE YPaBHEHUS, CBOJSIIHECS K
HUM, CUCTEMBI JIBYX JIMHEWHBIX YPaBHEHUN U HECIIO’KHbIE HEJTMHEHHbIE CCTEMBI;
peliaTh JMHEWHbIE U KBaIpaTHbIC HEPABEHCTBA C OJJHOM NMEPEMEHHON U UX CHCTEMBI,
peliaTth TEKCTOBBIC 3a/layd anreOpanvyeckuM METOJIOM, MHTEPIPETUPOBATH IMOJIYYECHHBIH
pe3yabTaT, MPOBOIUTH OTOOP pELIeHH, UCXOA U3 GOPMYIUPOBKH 3a/1a4H;
n300pakaTh YMCIa TOUKAMH Ha KOOPAUHATHOM MPSMOM;
OTIPEIEIIATh KOOPIMHATHI TOUYKH MIOCKOCTH, CTPOUTHh TOUYKHU C 3aJJaHHBIMU KOOpPJIMHATAMU;
n300pakaTh MHOKECTBO PELICHUH JTMHEIHOTO HEPABEHCTBA,
pacmo3HaBaTh apu(MeTHYecKue U TeOMETPHUUYECKHE IMPOTPECCHM; pelaTh 3aJadyd C
NpUMEHEHHEM (POPMYJIbI OOILEro WieHA U CYMMBbl HECKOJIBKUX MEPBBIX YJICHOB;
HaxOJIWUTh 3HaUYeHHWs (yHKIUMHM, 3amgaHHOW GdopMysoi, Tabnuiei, rpapukoM 1Mo ee
apryMeHTy; HaXOJWTh 3HAUYCHUE apryMeHTa IO 3HAUYCHHUIO (DYHKIMH, 3aJaHHON TpapuKoM
WA TaOIULE;
OTpeNieNATh CBOMCTBAa (PYHKIIUH 1O ee rpaduKy; NIpUMEHSITh TpapruecKue MpeacTaBICHUs
IIPY PELIECHNUN ypaBHEHUI, CUCTEM, HEPABEHCTB;
OTHCHIBATh CBOWCTBA U3YYCHHBIX (DYHKIIUH, CTPOUTDH UX TpaUKy;

Hcnonb3oBaTh NpUuoOpeTEeHHbIE 3HAHUS M YMEHHSI B IPAKTHYECKOH 1eATeJILHOCTH

M NOBCETHEBHOM KU3HHU JJI:

BBIMOJIHEHHUSI pacyeToB Mo QopmyiaMm, [Uisl COCTaBlIeHUS (GOPMYJ, BBIPAKAIOIINUX
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3aBHCHUMOCTH MEXAY pEalbHBIMH BENWYMHAMHM;, JUISI HAXOXKICHUS HYXKHOW (OpMYIbl B
CIIPaBOYHBIX MaTepHAJIaX;
MOJEJIMPOBAHUS TMPAKTHUECKUX CUTyallMd M MCCIEIOBAHMM IOCTPOCHHBIX MOJENE ¢
HCIIOJIb30BaHUEM arrapara aareOpsl;
ONMMCAHUA 3aBUCUMOCTEH MEXIy (U3UUECKUMH BEJIUYMHAMH COOTBETCTBYIOIIMMHU
dbopMynamMu, pu UCCIIETOBAHUH HECIOXKHBIX MPAKTUYECKUX CUTYaAIUH;
MHTEpIIpeTaluy rpaKOB peanbHbIX 3aBUCUMOCTE MEXy BETMUYMHAMHU.

BhInyCKHUK  MOJYYUT  BO3MOXKHOCTb  HAYYMTHCH  JJIeMEHTaM  JIOTHKH,

KOMOMHATOPHKH, CTATHCTHKH M TEOPHH BEPOATHOCTEI:

IIPOBOJIUTH HECJIOKHBIEC JOKA3aTeNIbCTBA, I10Jy4aTh IIPOCTEUIIINE CIEICTBUS U3 U3BECTHBIX
WIM paHee IIOJyYEHHBIX YTBEPXKICHHUH, OLIEHWBATh JIOTMYECKYI0 IPAaBHJIBHOCTD
pacCyXIe€HHN, HWCIOJb30BaTh IPUMEPHl Ul WIUIIOCTPALMA M KOHTPIPUMEPHI I
ONPOBEPKEHUS YTBEPKICHHI;
u3BJIeKaTh MH(GOpPMAIMIO, IMPEJCTABICHHYIO B TaliMIax, Ha guarpaMMax, rpadukax;
COCTaBJIATh TaOJUIIbI, CTPOUTH JUATPaMMBbl U IpapuKu;
pemaTb KOMOMHATOpHBIE 3aJauyd IyT€M CHUCTEMATHYECKOro rnepedopa BO3MOXKHBIX
BAPUAHTOB U C UCIOJIb30BAHUEM IIPAaBUJIa YMHOKECHUS;
BBIYMCIIATH CPEIHNE 3HAYCHMSI pE3YyJIbTaTOB U3MEPEHHU;
HaXOJUTb 4YacTOTy COOBITHS, MCHOJIb3Yysl COOCTBEHHbIE HAOMIOAEHUS U TOTOBBIE
CTaTUCTUYECKUE TAHHBIC,
HaXOJUTb BEPOSITHOCTH CIy4alHBIX COOBITUI B MPOCTEUIINX CIyYasiX;

Hcnonb3oBaTh NpHoOOpeTeHHBbIC 3HAHUA M YMEHHUS B IPAKTHYECKOH JesITeIbHOCTH

M MOBCEeIHEBHOM KU3HHU JJIA:

BBICTPAaWBaHUS apryMEHTAIH [IPU JOKa3aTeIbCTBE U B TUAJIOTE;

pacro3HaBaHMs JJOTMYECKU HEKOPPEKTHBIX PACCyXICHU;

3aMMCU MaTeMaTUYECKUX YTBEPXKIIEHHUH, J0Ka3aTeIbCTB;

aHalM3a peaJbHBIX YHCIOBBIX JaHHBIX, MPEACTABICHHBIX B BUJE IUArpamm, rpaukos,
TaOJIHIL,

peleHHs MPaKTHYECKUX 3aJad B MOBCETHEBHON M NMPO()ECCHOHAIBHOM JESTENBHOCTH C
MCIOJIb30BaHUEM JICHCTBUI C YMCIaMu, IPOLEHTOB, JUIHH, IJIOaiei, 00beMOB, BpEMEHH,
CKOPOCTH;

perieHus: y4eOHBIX W TMPAKTUYECKHX 3ajiad, TPEeOYIOIUX CHUCTEMaTHYecKoro mepedopa
BapHUaHTOB;

CpaBHEHUS MIAHCOB HACTYIUICHHS CIIy4alHBIX COOBITHH, JJIsI OIICHKH BEPOSTHOCTH
CIIy4alfHOTO COOBITHSI B MPAKTUYECKUX CHTYalUSX, COMOCTABJICHUS MOJENN C peabHON
CUTYyaLUeH;

MOHUMAaHHS CTATUCTUYECKUX YTBEPIKICHHMA.

B pa3znesie reoMeTpusi BHIIYCKHUK MOJIYYUT BO3MOKHOCTh HAYUYHThCSH |
MOJIb30BATHCS TEOMETPHUECKUM SI3BIKOM JUIsl OTIMCAHUS IPEIMETOB OKPYKAIOILEr 0 MHUpa;
pacro3HaBaTh reOMETpHUUECKUEe GUTYpBI, pa3IMyaTh UX B3aMMHOE PACIIOIOKEHUE;
n300pakaTh TEOMETpPHUYECKHE (UTYPHI; BBIIOJIHATH YEPTEXKH 110 YCIOBHIO 3aJ]ad;
OCYILECTBIIATh NPeoOpa3oBaHust GpUryp;
pacrio3HaBaTh Ha YepTekXax, MOAENAX M B OKpyXKaromeid o0CTaHOBKE OCHOBHBIC
MIPOCTPAHCTBEHHBIE TeJa, U300paxaTh UX;

B IIPOCTEHIINX CIy4asxX CTPOUTH CEUEHHUS U pa3BEPTKH IIPOCTPAHCTBEHHBIX TET;



J NPOBOJUTH OINEPALMU HaJ BEKTOPAaMH, BBIUUCIATH JUIMHY U KOOPAUHATHI BEKTOpA, YroJl
MEXy BEKTOPaMH;

J BBIYUCIIATh 3HAYCHHS] F€OMETPUYECKUX BEIUYMH (IUIMH, YIJIOB, IUIoLanel, oObeMoB); B
ToM yrcie: 1yt yrioB ot 0 1o 180° ompenensTh 3HaYCHUS! TPUTOHOMETPUIECKUX (PYHKITHI
10 33/1aHHBIM 3HAYEHUSIM YIJIOB; HAXOIUTh 3HAUYCHHS TPUTOHOMETPUYECKUX (YHKIHHA IO
3HAYCHUIO OJHOW W3 HUX, HaXOAWTh CTOPOHBI, YIIIbI M IJIONIATN TPEYrOJIbHUKOB, ITHHBI
JIOMaHbIX, IyI OKPY)KHOCTH, IUIOIIAJACH OCHOBHBIX T'€OMETpHUECKUX ¢uryp u ¢uryp,
COCTaBJICHHBIX U3 HUX;

J pelaTh TeOMETPHUYECKUE 3a7aYH, ONMUPAsCh HA N3YUYEHHBIE CBOWCTBA (PUTYp U OTHOIICHUH
MEXIy HUMH, TPUMEHSsS JIONOJHUTEIbHbIE IOCTPOCHUS, anreOpandeckuil U
TPUTOHOMETPUYECKUH armapar, COOOpakeHHsl CHMMETPHH;

J IPOBOJIUTH JOKA3aTENbHBIE PACCYXICHHS IPU DPEHICHUH 3aJad, WCIIONb3ys H3BECTHBIC
TEOpeMBbI, 0OHAPYKHBask BO3SMOKHOCTH JJISl HX UCIIOJIb30BAHNS;

J penaTe NpoCTeHIINe MIAHUMETPUIECKUE 3aJa9l B IPOCTPAHCTBE;

Hcnoas3oBaTh l'[pHOﬁpeTeHHbIe 3HAaHUA 1 YMCHUA B HpaKTH‘leCKOi/'I ACATECIbHOCTH
M NOBCEIHEBHOM KM3HHU JIJIs:

J OMMCAaHUs PEATbHBIX CUTYallUl Ha S3bIKE TEOMETPUH;

J pacueToB, BKIIOYAIOUINX MPOCTEHININE TPUTOHOMETPHUECKUE (POPMYIIBI;

J pelIeHNs FTEOMETPUUECKHX 3aa4 C UCIOIb30BAHUEM TPUTOHOMETPHUU

o pelIeHHs IPaKTUYECKUX 33]1a4, CBA3aHHbBIX C HAX0XK/IEHUEM IT'€OMETPUYECKUX BETUYHUH
(ucnonb3ys Mpu He0OXOAMMOCTH CIIPABOYHUKY U TEXHUUECKUE CPE/ICTBA);

J MOCTPOCHUN T€OMETPUUECKUMU HHCTPYMEHTaMU (JIMHEWKA, YTOJIbHUK, IUPKYJIb,
TPAHCIOPTHP).

3. COAEP)KAHUE YYEBHOI'O IPEAMETA

Auareopa.

HEPABEHCTBA (22 4.)

JluneliHoe W KBaJpaTHOE HEPABEHCTBO C OJHOW TMEPEMEHHOW, YacTHOe W ofIee
peleHne, paBHOCHIBHOCTh, PAaBHOCHIIbHBIE TpeoOpa3oBaHus. PannoHaabHBIE HEPaBEHCTBA C
OJTHOW TIEPEMEHHOM, METOJ HMHTEPBAJOB, KPHUBAas 3HAKOB, HECTPOTHUE M CTPOTHE HEPABEHCTBA.
DJeMEeHT MHOXECTBa, OAMHOXKECTBO TAaHHOTO MHOXECTBA, IIyCTOe MHOXeCTBO. [lepeceuenue u
o0beuHeHHe MHOXecTB. CHCTeMbl JIMHEMHBIX HEpaBEHCTB, YacTHOE M oOliee pelieHue
CHCTEMBbI HEPABEHCTB.

3HaTh: omnpejaeseHUs: JMHEHHbIE U KBaJIpaTHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM,
IpoOHO-palOHATIbLHBIE HEPABEHCTRA.

YMeTh: pemiaTh JUHEWHbIE U KBaJpaTHbIE HEPABEHCTBA C OJHON MEPEMEHHOM, ApOoOHO-
palMoHalbHbIE HEPAaBEHCTBA, HEPABEHCTBA, COEPIKAIINE MOYIb.

KBAJIPATUYHAS ®YHKIUA (284.)

@OyHK1MA, 00JaCTh ONpEAEIEHUE U MHOKECTBO 3HAU€HUH (DYHKUMHU. AHAIUTUYECKUH,
rpa¢uyeckuid, TaOIWYHBIA, CIOBECHBIH cnocoObl 3amanus ¢yHkuuu. ['paduk GyHKIMM.
MOHOTOHHOCTh (BO3pacTaHue W YyObIBaHME) (DYHKIHMM, OTpPAaHMUYEHHOCTh (QYHKIMHU CHU3Y U
CBEpXY, HauMeHblllee U HauOoJipllee 3HAYCHUs (YHKLUHU, HENpPepbIBHAS (PYHKLMS, BBITYKIIAs
BBEpX WJIM BHM3. DJjeMeHTapHble (QyHKUMHU. YeTHas U HeueTHas (QYHKIUM U UX TpaduKu.
CrenenHble ()YHKIHMM C HATYpajlbHBIM TIOKa3aTeleM, MX cBOHCTBa W rpadukm. CBoiicTBa U
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rpauKy CTENEHHBIX (QYHKIUHI C YETHBIM M HEYETHBIM MOKA3aTeNIIMHU, C OTPULATEIbHBIM LIEIBIM
MOKa3aTeseM.

MMPOI'PECCHH (274.)

YucnoBass mocienoBarenbHOCTh. CrocoObl 3aJaHusl YMCIOBOW MOCIEIOBATEIBHOCTH.
CBolicTBa UMCIIOBBIX NOCIEA0BATEILHOCTEN, MOHOTOHHAS MTOCIEN0BATEIBHOCTD, BO3PACTAIOILAS
MIOCTIeI0BaTEeIbHOCTh, YOBbIBalOIIasi IMOCIEeI0BaTEIbHOCTh. ApudMeTHueckas Iporpeccus,
pa3HOCTh, BO3pacTaoliasi Iporpeccus, KOHEYHas mporpeccusi, Gopmyra n-ro ujieHa
apudmeTnyeckoil mporpeccuu, (oOpMysia CYMMBI UYICHOB KOHEUHOW apudmMeTHuecKon
MIPOrPECCUU, XAPAKTEPUCTUUYECKOE CBOWCTBO apuU(pMETHUECKON mnporpeccuu. I'eomerpuueckas
MIpOrpeccus, 3HAMEHATENIb IPOTPECCUU, BO3PACTAIOLIAsl IIPOrPECCHsi, KOHEYHAsl IPOTpecCHs,
dbopMyna n-ro YieHa TE€OMETPUYECKOMl mporpeccud, ¢GopmMyiaa CYMMbI YJI€HOB KOHEUHOM
r€OMETPUYECKON NMPOTPECCUN, XAPAKTEPUCTUUECKOE CBOWCTBO F€OMETPUYECKON ITPOrPECCUH.

3HaTh: CHOCOOBI 3a/JaHUSl  YHCIOBOH  IOCIENOBATEIBHOCTH, CBOMCTBA  YHCIIOBBIX
MOCTIeI0BaTEILHOCTEH, (POPMYIIBI N-TO WiieHa, (HOPMYITBI CYMMBI IIPOTPECCUH.

YMeTh: pacno3HaBaTh apuPpMETHUECKHE U T€OMETPUUECKUE MTPOrPECCUM; pelaTh 3a1auu ¢
MpUMeHeHHeM (HOPMYIIbI 0OIIEro YWieHa U CYMMBbI HECKOJIBKUX MEPBBIX YJICHOB.

DJieMeHTHI NpUMepHOilt MaTemaTuku (204.)

Metoabl pemieHHs TNPOCTEHIIMX KOMOMHATOPHBIX 3ajad  (mepedop BapUaHTOB,
MIOCTPOEHHE JIepeBa BapUaHTOB, NMPaBUI0 YMHOKeHUs ). PakTopuan. OOmuil psa AaHHBIX U PSA
JAaHHBIX KOHKPETHOIO U3MEPEHHUS, BAPUAHTA Ps/la JAHHBIX, €€ KPATHOCTh, YAaCTOTa U IPOLIEHTHAs
4acToTa, CTPYINIUPOBAHHBIM PsJl JAaHHBIX, MHOTOYTOJbHUKHU pacrpeaeneHus. OowveMm, pa3max,
Moja, cpeaHee 3HauyeHue. CiydaliHble COOBITHS: JOCTOBEPHOE W HEBO3MOXHOE COOBITHS,
HECOBMECTHBIE COOBITHS, COOBITHE, NPOTHUBOIOJOKHOE JAaHHOMY COOBITHIO, CyMMa JABYX
ciyuyaiiHpIx coObITuil. Kiaccuueckast BeposiTHOCTHasi cxema. Kiaccuyeckoe omnpenesneHue
BEPOSITHOCTH.

3nare: OnpeneneHus, J0Ka3aTelbCTBA, aKCUOMBI U TEOPEMBI; cieAcTBusA. KoHTpnpumep.
JlokaszarenbcTBO OT mpoTHBHOTO. [lpsimas m oOpaTHast TeopeMbl. Muoowcecmso. ODnemenm
MHOICecmsa, noomHodxcecmso. Qbvedunenue u nepecedenue mMHodicecms. JJuazpammol Jiinepa.
[lpumepsl pemieHuss KOMOMHATOPHBIX 3ajady: Mepedop BapHaHTOB, IPABHIO YMHOMXEHHS.
Cratuctuueckue nanHble. [IpencraBieHue OaHHBIX B BUAE TaOiMl, Juarpamm, TpaQUKoOB.
Cpennue pesynbTaThl n3MepeHuil. [IoHsATHE O CTaTUCTUYECKOM BBIBOJIE Ha OCHOBE BBIOODKH.
[lonsitue u npumepsl ciaydyaitHbIX coObITHI. YacToTa COOBITHSA, BEPOSTHOCTh. PaBHOBO3MOXKHbIE
COOBITHS M MIOJICUET UX BEpOATHOCTH. [IpencTaBieHne o reoMeTpruuecKoi BEpPOSITHOCTH.

YMeTh: pemiats npocTeiie KOMOMHATOPHBIE M BEPOSATHOCTHBIE 3a1a4H.

I'eomeTpus

BexTops! (124.)

Metoa koopaunat (104.)

Koopaunats! BekTopa. Komummneapusie BekTophl. [Ipoexuust Ha ock. PasnokeHue BekTopa 1o
HEKOJUIMHEAPHBIM BEKTOpaM. Y paBHEHUS OKPYKHOCTH, IIPSAMOIA.
B pesynbpTraTe nuzydeHus: JaHHOM IJ1aBbl yYaluecs JO0KHbI:

3HaTh: ompeleneHue BEKTOpa, pa3iuyaTb €ro Hayajlo M KOHEI[ BUIbl BEKTOPOB,
ONpENEIATh CYMMBl M DPa3HOCTU BEKTOPOB, INPOM3BEICHHE BEKTOpa HA YHCIO, YTO TaKOE
KOOPAMHATHI BEKTOPA; OIPEIEIICHUE CPEAHEH JIMHUEH TpaneLuu;

YMertb: u3zo0paxkaTh U 0003HAa4aTh BEKTOP, OTKJIAAbIBATh BEKTOp, PaBHbIN JaHHOMY,
HaxOJMTh KOOPJAMHATHI BEKTOpa IO €ro KOOpAMHATaM Hayajda M KOHUA, BBIYHUCIATH CYMMY M
Pa3HOCTh JIBYX BEKTOPOB IO MX KOOpPAMHATaM, CTPOUTb CYMMY JBYX BEKTOPOB, IOJIB3YACh
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MpaBWJIaMU TPEYroJbHUKA, MapajjienorpaMMa, MHOTOYTOJIbHHKA; CTPOUTh OKPYKHOCTH H
MpsIMbIE 3aJJaHHbIE YPAaBHECHUSIMHU.

CooTHOmIEHUsI MEXKIAYy CTOPOHAMH M YyIjlaMH TpeyroabHuka. CkaaspHoe
npousBeaenue BekTopos (184.)

CuHyc, KOCHHYC W TaHreHC yria. Teopema CHHYCOB W KOCHMHYCOB. PellieHHe TpeyroibHUKOB.
CooTHOIIEHHST MEXIy CTOpPOHAMH U YriaMu TpeyroibHuka. CKalsgpHOe TMpPOU3BEICHUE
BEKTOPOB.

B pe3ynbraTe n3ydeHus JaHHOM IJ1aBbl yYaIIHECs JOJIKHBI:

3HaTh: oOmpenelieHUsT KOCHHyCa CHHYCa, TaHIeHCa JUIsl OCTPOTro yriaa (Gopmyisl,
BBIPXKAIOIINE UX CBSI3b; OMPEIEICHHS CKAJIPHOTO MTPOU3BEICHUS BEKTOPOB;

YMeTh: BOCIIPOU3BOJUTH J0KA3aTEIbCTBA TEOPEM KOCHHYCOB M CHHYCOB, IPUMEHSTH B
PEIICHNU 3aJad; HaXOAUTb CKAJIAPHOC MPOMU3BCACHHUEC BCKTOPOB B KOOpAWHATAX, YIroJl MCXKIY
BEKTOPAMH.

JITMHA OKPYKHOCTH M IJIOIIAAbL Kpyra (84.)

B pe3ynbraTe u3yueHus JaHHOM TaBbl yUalluecs TOJKHBI:

3HaTh: onpeieNieHre MPaBIUIIbHOTO MHOTOYTOJIbHUKA, (POPMYITY JUIMHBI OKPYKHOCTH U €€
JIyTH, IJIOLAAN CEKTOPA;

YMeTh: BLIYUCIIATE CTOPOHBI, oA U MNCPUMETPLI MPAaBHUJIBHBIX MHOT'OYT'OJIbBHUKOB,
JUIMHY OKPY>KHOCTHM M JUIMHY JYyI'H; NPUMEHATh (OPMYIbl IJIOMIATU Kpyra, CEKTopa Mpu
peleHny 3a1ay.

JBu:kenne (94.)

HauanbHble cBeleHNe U3 cTepeoMeTpuH (94).

Harnmsnueie mpeacTaBieHUss O MPOCTPAHCTBEHHBIX TelaxX: KyOe, IapajuieseuIiee,
npu3Me, TUpaMue, mape, chepe, Konyce, nuwmanape. [Ipumepst ceuenuii. [Ipumepsl pazBepTok.
O6beMm Tena. PopMynbsl 00beMa MPSMOYTOJIBHOTO MapalljieNenumneaa, Kyoa, mapa, HWIMHIpa |
KOHYyca.

B pe3ynbTaTe n3ydeHus JaHHOU IJ1aBbl yYaIIHECs JOJKHBI:
3HATH: OMNmpeACICHHA MHOI'OI'PaAaHHHUKOB MW TCJI  BpalllCHUA, HX BHUHIAbI; 3JICMCHTLL
MHOTOTpaHHUKOB. DOpMYITbI 00bEMOB MHOTOTPAHHUKOB U TEJ BPAIICHHUS.
YMeTh: HaX0IUTh OOBEMBI MHOTOTPAHHUKOB W TEJ BpAlICHUS, HCIONb3YS (OPMYIIBL,
CBOMCTBA.
Kypc manpagneH Ha Oojee Tiy0OKOe U3ydeHHe TeM Kypca anreOpsl u reomerpun 9 kiacca ¢
pazbopoM 3aJaHu MOBBIIICHHOTO YPOBHS CIIOXHOCTH.
IToBTOpenue kypca maremaTuku (394).
Conepxkanue BIIOM mno anredope-204.
Copnepxanue BIIOM no reomerpun-154
PacnpenesieHue yueOHOM HATPY3KH 110 YeTBEPTSM :

1 monyronue 2 moJiyroaue YyeOHsblil roj
(16 Henenp) (17 nenenp) (34 nenenp)
Y4eOHBIX YacoB 96 102 198
W3 Hux
KoHTponbHbIX 5 7 12
pabot

CocTaBlieHHOE KaJIeHIAapPHO-TEMAaTUYECKOE IIIAaHUPOBAHUE COOTBETCTBYET COACPKAHUIO
MPUMEPHBIX IPOrpaMM CpeHEro (MOIHOro) ob1ero o0pa3oBaHus 0 MaTeMaTHKE, HAITPABICHO
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Ha JOCTHKEHHUE 1IeIeH N3YUYCHUA MAaTCMATUKHU Ha 0azoBoM YPOBHC U o0ecITeurBaeT BBIOJTHECHHE

TpC6OBaHHﬁ ToCyAapCTBCHHOI'O CTaHAApTa MATCMAaTHUYCCKOT'O O6p330BaHI/IH .

4. KAJIEHIAPHO-TEMATHYECKOE IINIAHUPOBAHUE
BIIMA - BHyTpH NpeIMEeTHBII MOAYIb IO anredpe;

BIIMI' - BHyTpU IpeAMETHBIA MOAYJIb 110 FT€OMETPHUHU.

KosnuecTBo 4acos,
OTBOAMMBIX HA
OcHOBHOe cofiepKaHHe M0 TeEMaM
Ne ypoka 1o P/ H3y4YeHHEe TeMbl
NOPSAAK
Py Conep:xaHue ypoKkoB
Moayab «Aaredopa»102
IToBTOpeHnune kypca anredps! 8 kiaacca 4
1,34 [ToBTOpenue n cucremaru3anys yueOHOTo MaTeprana Kypca
MareMaTuky 8 knacca 3
6 BxoaHnasi KOHTpoJbHasi padoTa (AAMMHUCTPATUBHAS) 1
HepaBencrBa 22
7 YucioBble HEPABEHCTB 1
9 JlokazaTenbCcTBO HEPaBEHCTB 1
10 BIIMA-1. Pemenue 3anau o Teme «UnCIOBBIE HEPABEHCTBA 1
12 OCHOBHBIE CBOHCTBA YUCIIOBBIX HEPABEHCTB 1
13 IIpumeHeHne 0CHOBHOIO CBOMCTBA YUCIIOBBIX HEPABEHCTB 1
15 BIIMA-2. TIpumeHeHne 0OCHOBHOTO CBOMCTBA YHCIIOBBIX 1
HEpPaBEHCTB
16 CrnoxeHue 1 yMHOXKEHHE YHCIIOBBIX HEPABEHCTB. 1
18 [IpumeHeHHEe TEOPEMBI O CJIOKEHUE U YMHOKEHUE YHUCIIOBBIX 1
HEpaBEHCTB
19 BIIMA-3. OnenuBanne 3Ha4eHNs BHIPAKEHUS 1
21 HepaeHcTBa ¢ 01HON IepeMEHHOM 1
22 Pemrenne HepaBeHCTB C OTHON MEPEMEHHO. 1
24 Pemenne HepaBeHCTB, CBOAAMINXCA K IMHSHHBIM HEPAaBEHCTBAM 1
C OJTHOM NepeMeHHOI
25 [IpumeHeHne IMHEHHOTO HEPaBEHCTBA K PEIICHHUIO 3a1a4 1
27 YucnoBsle IPOMEXYTKH 1
28 BIIMA-4. O606mienue no Teme: «JIuHeiinbIe HEPABEHCTBA C 1
OJIHOM MepeMEHHOI
30 CucTeMbl IMHEWHBIX HEPABEHCTB C OJHOU MEpEeMEHHOU 1
31 Pemenune cucreM TUHEHHBIX HEPABEHCTB € OJJHOM NepeMeHon 1
33 O0acTh ONMpene/ICHHUS BRIPAKCHHUS 1
34 O1leHKa BbIpaKEHU N 1
36 HecranmapTHbIe METOIBI PEIICHUS CHCTEM HEPaBEHCTB 1
37 [IpumeneHne cucTeMbl HEPABEHCTB C OJJHOM NepeMeHOit pu 1
pelLIeHNH 33124
39 BIIMA-5. 0606muienue o teme: «CHCTEMBI THHEHHBIX 1
HEpPaBEHCTB C OJJHOM IIepEeMEHHON
40 Konumponwvnasa pasoma Ne 1 «Hepasencmeay 1
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KBagpaTnunas pynkuus 28

42 IToBTOpEHNE M paciIMpeHue cBeIeHUH 0 QYHKITUN 1

43 O6nacTe onpeneneHus u 00IacTh 3HAYCHNS QYHKIINU 1

45 BIIMA-6. Vccnenosanue dynkimu 1

46 CaoiictBa (hyHKIMN 1

48 I'paduk GpyHKIMH, 38 JaHHOW HEKOTOPHIMH CBOHCTBAMHU 1

49 IMoctpoenue rpaduka ¢dyukiwm Y = Kf(X), ecru usBecten 1
rpaduk dpyakimu y = f(X)

51 Ioctpoenue rpapukos ¢pyrkuuid y = f(X) + buy = f(x + a), ecnu 1
usBecteH rpaduk Gyuxmnun Y = f(x)

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

54 BIIMA-7. Tlpumenenue pemenus 3aa4, UCHoJb3ys rpaguku 1
byaxmmit y =f(X) +buy =f(x + a)

55 Keanparuunas dpynkuus, e€ rpadguk u cBolicTBa 1

57 [Moctpoenue rpaduka KBaApaTHIHON PyHKINN 1

58 HUccrenoBanme cBOMCTB KBaIpaTHIHON (YHKITHH 1

60 Hcnone3oBanue CBOMHCTB KBaApaTHYHOM (QyHKIMN IPH pELICHUH 1
3amad

61 BIIMA-8. 0606menue no teme: «Kpanparuunas GpyHKims, eé 1
rpaduk U CBOWCTBa»

63 Konmponwvnasa paboma Ne 3 «Keadpamuunas pynkuus, eé 1
zpaghux u ceolicmeay

64 Pemenne kBagpaTHBIX HEPABEHCTB 1

66 I'padmaeckuii MeTO pemICHNsI HEPABEHCTB 1

67 Pemennie kBaspaTHBIX HEPABEHCTB rpauecKuM CrocoooM 1

69 Pewrenuie 3a/1a4, UCTONB3Ysl KBAIpaTHBIE HEPABEHCTBA 1

70 HecrannapTHbie METOBI pELICHUs HEPABEHCTB 1

72 BIIMA-9. O606menue no Teme «KBanpaTHbIe HEPaBEHCTBAY 1

73 Cuctembl ypaBHEHHUH C IBYMsI IEpEMEHHBIMH 1

75 I'padmaeckuii METO/I pelIeHNsI CUCTEM YpaBHEHHUN 1

76 Pewrenue cucteM ypaBHEHHH METOJIOM T10/ICTAHOBKU 1

78 Pewrenue cucreMm ypaBHEHUI METOJOM CIIOKEHUS 1

79 BIIMA-10. Pemrenue cucteM ypaBHEHHiI METOZIOM 3aMEHbI 1
MIepEMEHHOMN

81 Kontpoabnas padora Ne 4 «Pemenne KBaipaTHbIX 1
HEPaBEHCTB»

Dj1eMeHThI MPUKJIATHOH MaTeMaTuKu 27

82 MaremMaTHueckoe MOJICIUPOBAaHHE 1

84 Pelenue TEKCTOBBIX 33/1a4 ¢ IOMOLIBIO COCTABIICHUSI UX 1
MaTeMaTUYECKUX MOJEIIEH

85 Pemmenne npukiTagHeIX 3a0a4y 1

87 BIIMA-11. 3anaun peansHOif MaTeMaTHKn 1

88 [IponieHTHBIE PACUETHI 1

90 Konmponvnan paboma 3a nonyzooue 1
AOMuHUCMPpAMUGHAA UM 020847 AMMECAUUS

91 Pewrenue 3a1a4 Ha MPOLIEHTHBIE PACUETHI 1

93 ®dopmyra cI0KHBIX ITPOIIEHTOB 1
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94 BIIMA-12. ®unancossie 3anaun 1
96 AOCOJIOTHAS 1 OTHOCHUTEIIbHAS TIOTPEIIHOCTH 1
97 ITpubnuxKEHHBIC BEIYNACICHHS 1
99 OreHka BEIpaKCHUH 1
100 OcHOBHBIE TTpaBHIa KOMOMHATOPHKH 1
102 IIpumMeHeHMe mpaBuIa CyMMBI IIPY PEIISHUH 3a1a4 1
103 [IpumMeHeHue MpaBuiIa MPOU3BEACHUS MIPU PELICHUH 3314 1
105 BIIMA-13. Penrenne koMGMHATOPHEIX 337124 1
106 YacToTa 1 BEpOSTHOCTb CIIy4aifHOTO COOBITHS 1
108 Peuienne BEposSTHOCTHBIX 3a/1a4 1
109 Knaccuueckoe onpejenieHne BEpOSTHOCTH 1
111 Teopus BeposiTHOCTEH 1
112 BIIMA-14. Pemenue 3a1a4 ¢ HCTOTb30BAHHEM 1
BEPOATHOCTHOH HH(pOpMAITIH
114 HauanpHble CBEAEHNSA O CTATUCTHKE 1
115 CraTHcTUYECKUE XapaKTEPUCTHKH 1
117 Pewenue 3a1au ¢ npuMeHEHUEM CTAaTUCTHUYECKHUX 1
XapaKTEePUCTUK
118 3amaun peansbHON MaTeMaTUKU 1
120 BIIMA-15. O606menue no teme: «neMeHTH IPUKIAIHOLH 1
MaTeMaTHKI»
121 Konmponvnas paboma Ne 6 «Dnemenmul npuxnaonoi 1
MamemamuKu
YuciaoBble Nocjae10BaTeIbHOCTH 24
123 YucoBeIe MOCIEN0BATSIBHOCTH 1
124 3aJaHue MoCIe0BaTeIbHOCTH ONMCAaTEeIbHBIM CIIOCO00M 1
126 Apudmerrueckas Iporpeccust 1
127 Pemenne 3a1a4 Ha HAX0XKICHHE JIEMEHTOB apH(PMETHIECKOM 1
IIPOTPECCHU
129 PazHocth apugmernueckoil mporpeccun 1
130 Pewrenue 3a1au Ha IprMEHEeHUE apU(PMETHYECKOH IPOrPECCUn 1
132 BIIMA-16. O606menue no teme: «Apudmernueckas 1
MIPOrPeCcCHs)
133 CyMmMa N MepBBIX WICHOB apu(hMETHUECKOH ITporpeccnu 1
135 [Ipumenenue GopMyIbl CyMMBbI N IEPBBIX YWICHOB 1
apu(MeTHIECKOH IPOTPEeCCHH
136 Peurenue 3aa4 1o teme: «CyMMa N MepBbIX WICHOB 1
apu(pMeTHYECKOI1 ITpOorpeccun»
138 BIIMA-17. O6o6muienne mo teme: «CyMMa N TIEPBBIX YICHOB 1
apu(OMETHIECKON TPOTPECCHID)
139 I'eomeTrpuyeckas mporpeccus 1
141 PexyppenTtHas Gopmyiia reoMeTprIecKOi MPOrpeccHn 1
142 Pewrenue 3a1a4 Ha IPIMEHEHHE T€OMETPHUYECKOI IPOrpecCcuu 1
144 1

BIIMA-18. Pemenue 3anau no teme: «I'eomeTpuueckas
Hporpeccus»
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145 CyMmMa N nepBhIX YWICHOB I€OMETPUYECKON IPOTrpeccuu 1

147 [Tpumenenue GopMyIbl CyMMBbI N IEPBBIX WICHOB 1
TeOMETPHUYECKOI IPOrpeccuu

148 BIIMA-19. O606menue no Teme: «CymMMa N TIEPBHIX YICHOB 1
reOMETPUYECKON IIPOTPECCHI)

150 CymMa GECKOHEYHOM TeoMeTpUUEeCKON IPOrPecCHH, y KOTOPOH | 1
ql<1

151 [Ipumenenne GopMymbl CyMMBI OECKOHEYHOM T€OMETPHIECKOM 1
Iporpeccuu, y kotopoi | q | <1

153 Pemienue 3anad mo teme: «Cymma OECKOHEYHOMH 1
TeOMETPUYECKON MPOTPECCHH, Y KOTOpo# | q | < I»

154 BIIMA-20. O606menue mo teme: «9ucioBsie 1
10CJIE0BATEINEHOCTH

156 Konumponvnaa paboma Ne8 «Qucnosvie 1
NOC/1€006aM eNbHOCHIUY

IloBTOpenue kypca 27

157 [ToBTOpenue mo Teme: «HUCIOBBIC HEPABCHCTBAY 1

159 Pemrenue 3a/1a4 Ha MPUMEHEHNE YHCIOBBIX HEPABEHCTB 1

160 [ToBTopenue no Teme: «CUCTEMBI JIMHEWHBIX HEPABEHCTBY 1

162 AJIMMHUCTPAaTHUBHAsI HTOTOBasi KOHTPOJILHAsI pafoTa 2

163 [oBTopenue mo teme: «KBaapatndaas (yHKIHD» 1

165 [Ipumenenne KBaipaTHIHOM (HYHKIMY TPH PELISHUH 337124 1

166 [ToBTOpenue mo Teme: « PelreHne KBapaTHBIX HEPABEHCTBY 1

168 [IpumeHeHne KBaIpaTHBIX HEPABEHCTB IIPU PEIICHUH 3a/1a4 1

169 [oBTOopenue mo Teme: «CHCTEMBI YpaBHEHUH C IBYMS 1
TIepeMEHHBIMI

171 Pemenue 3a1a4 Ha IpUMEHEHHE CUCTEM YPaBHEHHM ¢ ABYMsI 1
NIepeMeHHBIMU

172 [ToBTOpenue mo teme: «IIpomeHTHBIE pacyeTs 1

174 duHaHCcoBBIE 1 OAHKOBCKHUE 3aaul 1

178 [oBTopenue mo Teme: «OCHOBHBIE MTPpaBUiIa KOMOMHATOPUKN 1

180 Pemenrne KOMOMHATOPHBIX 337324 1

181 Pemenne cratuctiueckux 3amay 1

183 [ToBTOpeHue Mo Teme: «ApupMeTHIecKas IPOTPECCHs 1

184 Pemenune 3a1a4 Ha mpUMeHEHNE apuU(QMETHIECKON IPOTPECCHH 1

186 IToBTOpenue no teme: «Cymma N NEPBBIX UIECHOB 1
apudMeTHUECKOH IPOTrPEeCcCHm

187 Pemenne 3a1a4 Ha MpUMEHEHNE CyMMBI apu(hMETHIECKOH 1
porpeccuu

189 IToBTOpenue no teme: «I'eomerpudeckas nporpeccust 1 Cymma n 1
HEPBbIX YWICHOB FeOMETPHYECKOH IPOrPECCUID

190 PenieHue 3a1a4 Ha MPUMEHEHHE [COMETPHYECKOM IIPOTPECCHH 1

192 Peuienue 3a/1a4 Ha MPUMEHEHUE CYMMbI T€OMETPUYECKOI 1
IPOTPECCUu

193 Pemrenue 3a1a4 u3 6anka OTKpHITHIX 3anannii GUITN. 1
BBIYHCIICHUS U YHCIIOBBIE BEIPAKEHHS

195 Pemenue 3a1a4d u3 6anka OTKpHITHIX 3ananuii OUITHN. 1
[IpeoOpazoBanue ayredpaniyecKix U OYKBEHHBIX BBIPAXKEHUI

196 Pemrenue 3a1au u3 6anka oTKpbITHIX 3anannii OUITN. OyHkimn 1
U UX rpaduku

198 Peurenue 3a1a4 3 6aHka OTKpBITHIX 3ananuit GUITHN. 1

[ocTpoenue u ureHue rpaduKoB
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Monyas «I'eomeTpus»68

BekTops! 8

2 IonsTue BexTopa 1

5 PaBeHcTBO BekTOpoB. OTKIIA[BIBAHUE BEKTOPA OT JaHHOW TOYKH. 1

8 CymMmMa JIBYX BEKTOPOB. 1

11 3aKOHBI CIIOXKEHUS BEKTOPOB. [IpaBuiio mapamienorpaMma. 1

14 Brrunranue BEeKTOpOB. 1

17 YMHOXEHHE BEKTOpa Ha YUCIIO 1

20 BIIMI -1. [Ipumenenue BeKTOpOB K peIIeHHIO 3aau. 1

23 CpenHsist TUHUS TPareIiy. 1
Meton koopaunar 10

26 Pasnoxenne Bektopa 1o a8yMm MeTOX KOOPAHHAT 1
HCKOJUIMHCAPHBIM BEKTOPAM.

29 KoopauHare! BekTopa. 1

32 BIIMI'-2. Tpocreiimue 3a1a4u B KOOPAMHATAX 1

35 Cas136 MEX/Ty KOOPIHHATAMH BEKTOPA W KOOPIWHATAMH €TO 1
HaJana v KOHIIA.

38 BIIMI -3. Pemenne 3amau MeTo10M KOOPAMHAT 1

41 YpaBHEHHE OKPYKHOCTH. 1

44 YpaBHEHUE NPSMOI. 1

47 Pemienue 3amay o TemMe ypaBHEHHE OKPY)KHOCTH U YpaBHEHHE 1
IpsIMOM

50 BIIMI-4. O606menne mo teme « Merox Koopauaa 1

53 KOHTPOJIBHAA PABOTA Ne 2 no meme «Memoo 1
KOOpOuHamy.

CooTHolIeHHE MEKAY CTOPOHAMH M YIJIAMH TPEYToJIbHUKA. CKaJ'lﬂpHOC
npoun3Be/ieHNe BeKTOpoB 18

56 CuHyc, KOCHHYC, TAHT€HC yTJia 1

59 OCHOBHOE TPHUTOHOMETPUUECKOE TOKACCTBO. 1

62 BIIMI'-5. ®opmynsl npusenenns. @opMybl 11s BHIYUCIIEHAS 1
KOOPJMHAT TOYKH.

65 Teopema o TUIOIAIM TPEYTOILHUKOB. 1

68 Teopema cHHYCOB. 1

1 TeopeMa KOCUHYCOB. 1

74 BIIMI -6. Kmouessie 3a1aun no teme «Penrenue 1
TPEYTOJIBHUKOBY.

" W3meputesbHbie paboThI. 1

80 BIIMI'-7. O606menue no Teme «COOTHOIIEHHE MEXKILY 1
CTOPOHAMH U YIJIAMH TPEYrOJbHUKa»

83 Yron mexny Bektopamu. CKalspHOE TIPOU3BEIICHHE BEKTOPOB. 1
CxaysipHOE IPOU3BE/ICHHUE BEKTOPOB B KOOPAWHATAX.

86 CKaJsIpHOE MTPOU3BEACHUE BEKTOPOB B KOOPAMHATAX U €r0 1
CBOI{CTBA.

89 [puMeHeHre CKASIPHOTO IPOM3BEACHUS BEKTOPOB K PELICHUIO 1
3aj1a.

92 1

BIIMI -8. Peurenue 3anau no teme: «CkanspHoe
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MMPOU3BCACHUC BEKTOPOB»

95 KOHTPOJIBHASI PABOTA Ne 5 no teme «CooTHOIIEHHS 1
MeJKIy CTOPOHAMM M YIJIAMH TPeYTroJbHUKa».
98 IIpaBuIBHBIN MHOTOYTOJIBHUK. 1
101 OKpY)XHOCTB, OITMCaHHAsI OKOJIO MPABIILHOTO MHOTOYTOJIbHUKA. 1
OKpy>XHOCTb, BIIMCaHHAsI B IPABUJIbHBIA MHOTOYTOJIbHHUK.
104 @DopMyIIbl J1s1 BEIYUCICHUS TUIOINAAH IPAaBUIBHOTO 1
MHOTOYTOJIFHHKA, €T0 CTOPOHBI M paJiiyca BIMCaHHON
OKPY)KHOCTH.
107 BIIMI -9. Pemenvyie 3a1au Ha BEIYMCIICHUE MUIOMA/HN, CTOPOH 1
MIPaBHIIBHOTO MHOTOYTOJIbHUKA ¥ PAANYCOB BIIMCAHHOM 1
OIIMCaHHOM OKPYXHOCTH.
JIIMHA OKPYKHOCTH M IJIOIIAbL Kpyra 8
110 JnrHa OKpyXHOCTH. 1
113 BIIMI-10. Pemenue 3anau no Teme «JIMHa OKPYKHOCTHY 1
116 ITnomane xpyra. [lnomans kpyroBoro cekropa. 1
119 BIIMI'-11. Pemenue 3anau o teme: «[lnomanp kpyra. 1
[Tiomane KPYroBoro CEKTopay
122 Pemenue 3ana4 no reme «/Jmuna okpyxHocty. [Inomans kpyray» 1
125 BIIMI'-12. O606menue no teme «JlmiHa OKpYKHOCTH. 1
ITnomane kpyra»
128 Pemenue 3amau. 1
131 KOHTPOJIBHAA PABOTA Ne7 no meme «/[nuna
OKPYHCHOCHIU U NAOWA0b Kpy2a.
JBu:kenust 9
134 IloHsiTHE OBMKCHUS. 1
137 OTt00pakeHne MIOCKOCTH Ha cedsl. 1
140 OceBas ¥ IIeHTpaIbHass CHMMETPHHU 1
143 [TapannensHbIi nepeHoc. 1
146 [ToBoporT. 1
149 BIIMI'-13. Pemenue 3anau no teme «[lapasiensHblii 1
nepeHoc. [ToBopoT».
152 Pemenue 3aau 1o teme «/IBIKEHHSD. 1
155 BIIMI -14. O606muieHue no teme « JIBuxeHne» 1
158 KOHTPOJIBHASI PABOTA Ne9 no Teme «/[Buxenns». 1
HauaabHblie CBCACHUS U3 CTEPCOMETPHUHA 5
161 [Ipeamer crepeomerpruu. MHOTOrpaHHUKH
164 ITpu3ma u mapamienenunen. CBOWCTBA NPSIMOYTOJIBHOTO
napajuiesenumnena
167 OobbeM Ten
170 Tena Bpamenus. L{unuuap u koHyc.
173 BIIMI'-15. Coepa u map
IToBTOpEHuE 8
176 IToBTopenue no teme: «TpeyroibHUK» 1
179 IoBTopenue no Teme « OKPYKHOCTHY 1
182 IToBTOpeHue no Teme: «YeTbIpexXyroabHUKN» 1
185 [oBTopenue no Teme: «Ilnomanu Gpuryp» 1
188 1

HOBTOpeHI/Ie 10 TEMCE: ((MHOFOyFOﬂbHHKM))

16



191 IToBTOpenue no teme: «BekTophD) 1
194 HOBTOPGHI/IG II0 TEMEC: «MGTO[[ KOOpAuHAT» 1
197 IToBTOpEeHue no Teme: «JIBUKEHUSD 1
198 UTOrO: 198
IUIaH
1 yeTBepTH Bxoanas koHTpoJIbHasI padoTa 12.09
(aaMUHUCTpPAaTHBHAsA)
MA KontposnbHas pabota Nel o teme 12.10
«HepaBencTtBa»
2 yetBepTh | MI" KontpomnbHas pabora Ne2 o reme 8.11
«MeToa KoopIUHAT.
MA KontponbsHas pabota Ne3 mo teme 10.11
«KBanparnunas ¢pyHkuus, e€ rpaduk u
CBOMCTBa»
MA KonTtposnsHas padota Ne 4 «Pemenue 25.11
KBaJ[PaTHBIX HEPABEHCTBY
IIpome:kyTouHasi arTecTanus 12.12
(aAMMHHMCTPATHBHASI KOHTPOJIbHAA
paGora)
MI" KontpomasHas pabora Ne5 mo teme 18.12
«CoOTHOIIEHHE MEXTy CTOPOHAMH U yTrIIaMU
TPEYroJbHUKA
3 yetBepth | MA KontponbHas pabota Ne6 mo Teme 30.01
«DIIEMEHTBI IPHUKIIATHONH MaTEMATUKI»
MI" KonTponsHas pabora Ne/ o teme 29.01
«/InmHa OKPYXHOCTHU U MIIOIIATL KPYray
MA KonTtponpHas padota Ne8 no Teme 6.03
«YuncIoBBIe IOCIIEIOBATETHHOCTH
4 vetBepth | MI' KonTposbHas padorta Ne9 o teme 7.05
«JIBr>KeHUS
Hrorosasi npomeskyTouHasi aTrecTamus 15.05

(aAIMUHMCTPATHBHAS KOHTPOJIbHAS
padora)
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