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INOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma cpensero odmiero odpa3zoBanus o MmareMaTtuke (manee — Pabouas
nporpamma) sIBISETCS COCTaBHOW YacThIO0 00pa3oBaTeNbHONM MPOrpaMMbl MyHHIIUIIATBHOTO
aBTOHOMHOIO o01meoOpa3oBarenbHoro yupexnaenuss «Cpennss o0mieoOpa3zoBaTenbHas
mrkosta Ne 1» Ha 2015-2016 yueOHBbIi TO U pealiu3yeT OCHOBHYIO €€ IICJTb:

Coz0danue o0bpazoeamenvHol Cpedvl, CROCOOCMBYIOWeEl NOIYYEHUID  0OVHAIOWUMUCS
KayecmeeHHo20 00pa308aHus, 0OCRUMAHUI0 OYXO8HO-HPABCMBEHHO20, 300P08020 UeN08eKd,
CNOCOOHO20 K CAMOpeanu3ayuul 8 Ycio8Uusx CO8PEMeHHOU HCUSHU.

Lenp Pabouell mporpammsbl: co3/1aTh YCJIOBHS Ul IUIAHUPOBAHMS, OpPraHU3alUU U
yIpaBieHUs Y4E€OHBIM IPOLECCOM II0 OCBOCHHIO OOYYaIOIMMHUCS Kypca MaTeMaTUKU
cpenHero obmero oOpa3oBaHus B MOJHOM 00BEME.

3agayu:
1. OOGecrieunTh MONYYEHHE BCEMHU YYACTHHUKaMH OOpa30BaTENIbHOrO Mpolecca

NPEICTAaBICHHUE O IIEIISAX, CONCPIKAHUU, OOIIEH cTpaTeruy 0Oy4YCeHUs, BOCIIUTAHUS U Pa3BUTHUS
yUaIIUXCs CPeACTBAMU MaTEMAaTHKH.

2. OmnpenenuTh KOHKPETHOE COojepKaHue, 00beM, TPUMEPHBII TOPSIOK U3YUCHUS
TEM ¢ y4eToM ocoOeHHOcTell ydeOHOro mpolecca, BO3PACTHBIX OCOOCHHOCTEH
00yJaromuxcs.

HopmatuBHO-TIpaBOBBIC JOKYMEHTHI, HA OCHOBAaHUHM KOTOPBIX pa3paboTaHa mporpammar

» denepanbHBI KOMIIOHEHT TOCYapCTBEHHOTO CTaHaapTa odIiero ooOpa3oBaHus,
YTBEpKAEHHBIN nprukazoM MunoOpa3zoBanus Poccun ot 05 mapra 2004 r. Ne1089 (c
u3MeHeHussME oT 24 ssuBaps 2012 r. Ne 39).

» OcnepanbHblli 0a3UCHBIM y4eOHBIM TUIAH W TPUMEPHBIC y4deOHBbIC IUTaHBI
001eo0pa3zoBaTeIbHBIX YUpEKIACHUN PO, YTBEPKICHHBIN [IPUKA30M
Muno6pazoBanus Poccuu ot 09 mapta 2004r. Ne 1312.

» llpumepHass TporpamMma CcpemHero o0mero oOpa3oBaHMsS TIO MaTeMaTHKe,
CO3laHHasi Ha  OCHOBE  (pelepaJbHOTO  KOMIIOHEHTa  T'OCYAapCTBEHHOTO
00pa30BaTENILHOTO CTAaHAAPTA.

» llpuka3 MunuctepcTBa obpa3oBanus u Hayku Poccuiickort @enepanuu ot 31
mapta 2014 r. Ne 253 «OO0 yrBepxkaeHuu ¢GeaepasbHOro nepeuHs y4eOHHMKOB,
PEKOMEHIyeMbIX K HCIOJb30BAHUIO MPU pEAIN3alUi UMEIOUINX TOCYAapCTBEHHYIO
aKKpEeIUTAIMI0 O00pa30BaTENbHBIX MPOrPaMM HAYaJbHOIO OOIIEro, OCHOBHOTO
o011ero, cpeaHero 001ero oopa3oBaHus »,

» YcraB MyHHIUNATBHOTO aBTOHOMHOTO OO0IIE00pa30BaTEIbHOTO YUPEIKIACHUS
«Cpennss obmeoOpa3zoBarenbHas mkoa Nel .

» OcHoBHas oOpaszoBarenbHas IporpamMma CpeaHero oOmero oOpa3oBaHMs
MyHMIIMIIAIBHOTO aBTOHOMHOTO 00111€00pa3oBaTebHOTO yupexaeHus «CpenHss
obmreoOpazoBaTenbHas mkona Nel».

» Tlonoxenue o Paboueli mporpamme ydeOHOro mpeaMmeTa, Kypca, AMCIUTUIHH
(Monyreit), yTBepxaeHHOE npukazom aupekropa MBOY COII Nel or 31.12.2014r
Ne 701.
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PaGowass ~ mporpamMma  KOHKPETU3UPYET  COZAEpKaHHE IPEIMETHBIX  TEM

00pa30BaTENBHOIO CTaHAApTa [0 MAaTEMATUKE IS KaXJI0T0 Kiacca, ONpeAesseT IPUMEpPHOe
pacnpezeneHre yueOHbIX YacoB IO pa3zesaM Kypca.
PaGouas mnporpamma sBIsi€TCS MaTepualoM, Ha KOTOPOM BO3MOYKHO JOCTH)KEHUE
o0pa3oBaTeNbHBIX IE€NIe W BBIXOA Ha IUIAHUpYEMble OOpa30BaTENIbHBIE PE3yNbTaThl B
3aBHCHMOCTH OT YpOBHs mpenojaBanus. Copepkanue pabodeid mporpamMmbl 0OecriedrBacT
BO3MOXXHOCTh KOPPEKTHPOBKHM STHUX MpOrpamMM YYHUTEJIeM B 3aBUCUMOCTH OT COCTaBa
ydammxcsi M Xoja oOpa3oBaTenbHOro mnpoiecca. KoppekTupoBka MOXKET 3aTparuBaTh
OCHOBHBIE KOMIIOHEHTBI COJIEP)KAHMsI MPOTrpaMM, TEMIA M MOCIEA0BATEIbHOCTH HU3y4YEHUs
y4eOHOro cojep)KaHus, HO He IeJied u3ydeHus Yy4eOHOro marepuaina, I[pu ITOM
oOecrieynBaTh  00S3aTENbHBII MHUHHMYM COJIEp)KaHHMS OCHOBHOW  0Opa3oBaTelbHOU
IpOTrpamMMBbl, YCTAaHOBJICHHBIN (eiepaibHbIM KOMIOHEHTOM IOCYIapCTBEHHOTO CTaHIapTa 1o
MaTeMaTHKE.

PaGouas nmporpamma sIBIIsieTCS OPUEHTHPOM JJIsi COCTABJICHMS YYUTENIEM KaJeHIapHO-
TEMaTHYECKOro IIaHa M3Y4YEeHHs] MPOTrPaMMHOr0 MaTepuala U 3a7acT TOJbKO NPUMEPHYIO
NIOCJIEZIOBATENIBHOCTh H3Y4YEHUS MaTepuana W pachpeaeneHuss ero no kmaccam. OnHa
onpejeNsieT HMHBAapUaHTHYIO (00s3aTeNbHYI0) YacTh Y4eOHOro Kypca, 3a IpeaeiaMu
KOTOPOTO OCTAaeTCsl BO3MOYKHOCTb aBTOPCKOTO BbIOOpa BapUAaTUBHOW COCTaBISIOLIEH
coaepxaHust obpazoBanus. Ilpu sToM, yuHuTenb MOMKET MPEUIOKUTH 000CHOBAHHBIN
COOCTBEHHBII MOAXOJX B YacTU CTPYKTYpUPOBaHHUS Y4eOHOro marepuaia, ONpeeseHUs
MOCJIEZIOBATENIbHOCTH M3YYEHMsI 3TOro MaTtepuana corjacHo BelOpanHoMy YMK, a Takxke
nyTeil GOpMUPOBAHUS CUCTEMBbI 3HAHUM, YMEHUN U CHOCOOOB JEATENBHOCTH, Pa3BUTHUS U
COLMAIM3AlMM YYalUXCs, ONMPasiCh Ha YpPOBEHb 00y4aeMOCTHM M OOYyYEHHOCTH Kjacca.
Takum oOpazoMm, npu pazpaboTKe KaJeHAAPHO-TEMATUYECKOIO IUIaHa JOMYCKAETCA:

» paclupeHue MepevHs AUNAKTUYECKHX EIWHUIl B TMpeneiax, PerJaMeHTHPOBAHHBIX
MaKCUMAaJIbHOM ayIuTOPHOW Harpy3koil oOydaromuxcs, ¥ MpH YCIOBUU COOJIOJCHUS
IPEEMCTBEHHOCTH € 00fA3aTe€IbHBIMU MHHMMYMaMH CONPEIENbHBIX CTyHEeHeH
o0Opa3oBaHusl (JIONOJIHUTEIbHBIE BO3MOXHBIE TEMBI B IpOrpamMMe IpPOMUCAHbI
KYpPCUBOM);

» KOHKpPETH3alMs U JeTaIu3alus JUJAKTUYECKUX eIUHHLI;

» omnpeeNieHue JIOTUYECKH CBSI3aHHOTO W TIEIarormuecku OOOCHOBAHHOTO MOPSIKA
U3Y4EHMs MaTepuana.

Tem campiM pabouasi mporpamma COACWCTBYET COXPAHEHUIO €IMHOTO O00pPa30BaTEIHHOTO
IIPOCTPAHCTBA, HE CKOBBIBAasI TBOPUYECKON MHULMATUBBI YUUTENIEH, MPEAOCTABISAET IMPOKUE
BO3MO’KHOCTH JIJISl peaIu3aliy pa3IMyHbIX 10AX0JI0B K IOCTPOCHUIO Y4eOHOIro Kypca.

Crpykrypa Paboueit mporpaMmel:
PaGouas mporpamma colep uT CIeAYIOIINE pa3aeibl:

[TosicHuTenpHas 3anucka.

OO61mas xapakTepucTuka yueOHOTO IpeaMeTa.

Onucanue mecta yueOHOro npeMera B yueOHOM IIJIaHE.

LleHHOCTHBIE OPHEHTUPHI COAEPKAHHS YI€OHOTO IPEIMETA.

[Imanupyembie pe3ynbTaThl OOyUYEHHS M OCBOCHUS Kypca MaTeMaTHKUA OCHOBHOTO
ob1rero oOpa3zoBaHusl.

Copeprxanue yueOHOTO0 MaTepHalia Mo KJIaccaM.

Tematndeckoe TIaHUPOBAHUE C OTPEAETICHHEM OCHOBHBIX BUIOB yUE€OHOM
JESITEIIbHOCTH.
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» Onucanue yueOHO-METOIMYECKOTO U MaTepHaTIbHO-TEXHUYECKOTO 00eCIeUeHHS
Paboueii mporpamMmsl.
» Ilpunoxenus. KanengapHo-TeMaTHUECKHUE TIAHBL.

Bxianx yvueOHOTO nipeaMera B 0011ee 00pa3oBaHue

Marematuka SBIS€TCS OJHUM M3 OCHOBHBIX, CHCTEMOOOpA3yIOUIMX MPEAMETOB
IIKOJIBHOTO oOOpa3oBaHus. Takoe MeCTO MaTeMaTHKU CpEIu IIKOJBHBIX IPEIMETOB
00yCJIOBIMBAET U €€ 0COOYI POJb C TOYKHM 3PEHUS BCECTOPOHHEIO Pa3BUTHUS JIMYHOCTU
YUAIIUXCA.

Ha coBpemeHHOM »3Tame OOLIECTBEHHOrO pa3BUTUS IJIaBHOM 3ajadeil, cToslell nepen
IIeJaroraMy, SIBJIIETCSI BCECTOPOHHEE COACHCTBUE CTAHOBIICHUIO U PA3BUTHUIO YEJIOBEUECKOU
UHAUBUIYaTbHOCTH. OOBEKTOM  HPUCTAIBHOIO  BHHUMAaHUS IPH  ITOM  SIBIISETCS
pa3BUBAOLIASCS JUYHOCTh € €€ BHYTPEHHHM MHPOM, HHTEpecaMH, IMOTPEOHOCTIMH,
TBOPYECKMMH BO3MOXXHOCTSIMH. Pa3Butne oOmero oOpazoBaHuUs HaIlpaBJICHO Ha
peanu3anuio HalMOHAJIbHOM  oOpa3zoBaTenbHOM HHMIMATHBBI «Hamra HOBas mikomay,
KoTopasi chopMmyiupoBaja OCHOBHOE TpeboBaHue rocynapcrBa Imkoje: «lllkonbHOE
oOyyeHHe IOJKHO OBITh MOCTPOEHO TaK, YTOOBI BBIMYCKHUKH MOTJH CAaMOCTOSTEIHHO
CTaBUTb M JOCTUIaTh CEPbE3HBIX LEJIECH, YMEIO pearupoBaTb Ha pa3HbIC >KU3HEHHBIE
CUTYyalluW», T.€. BBIJIBUTAeTCs 3ajJaya pa3BUTH B 4YEJIOBEKE CIIOCOOHOCTEHW MpeoiosieBaTh
BO3ZHUKAIONIME MpOOJIeMbl, MpeiaraTh WX HECTaHJAapTHbIE pelIeHHs], J1elCTBOBATh
MPOIYKTUBHO C OTIOPOl Ha CBOM 00pa30BaTEIbHBINA MOTCHIIUAT.

Tak B KauecTBe IJIaBHBIX TPeOOBaHUIl, MPEABABIAEMBIX K COAEPIKAHUIO U OCYIIECTBICHHUIO
y4eOHOro mpolecca, K pe3yjibTaTaM 00ydeHusl, yJalirecs: U pOJAUTEIN BbIIBUTAIOT Pa3BUTHE
UHTEJJIEKTa, KOMMYHHMKaTUBHOM KOMIIETEHLIMH, TBOpYECKOro MbinuieHusa.  [loatomy
pa3BUTHE WHMIMATHUBBI, CAMOCTOATEIBHOCTH MBIIIJIEHUS, TBOPUYECKUX Hayall IIKOJbHUKOB
CTaJIOo MEepBEUIIEH 3a0a4eil IKOJIbI, Ka)K0T0 YUNUTEIIS.

EctecTBeHHO, 4YTO Ha NeEpBBIA IJIaH BbLABUIaeTcs IpoliemMa oO0ecrnedeHHs] HOBBIX

HOJXO0/0B K OpraHU3aliy Mpolecca 00y4eHus: BOOOIIe U MAaTEMaTUKE B YACTHOCTHU, aKI[CHThI
B KOTOPOM JOJDKHBI OBITh CMEIEHBbl C MPOCTOW TPAaHCIALMM 3HAHUM Ha  BKJIIOYEHUE
yYaIIUXCs B AKTUBHYIO ITO3HABATENBHYIO JEATEIBHOCTD.
Marematuka B 3TOM IUIaHe oOONaJaeT HUCKIIOUYUTENBHBIMH BO3MOXKHOCTSIMHU, 4YTO
oOycnaBnuBaeTcs: Cenu(pUKOd MaTEMAaTHYECKOIO MBIIUIEHUS, KOTOPOE COAEP>KUT MOIIHBIN
UCCIIEIOBATEIbCKUI TOoTeHUMan. B mpouecce u3ydeHuss MaTeMaTHKd (HOPMHUPYIOTCS
KaYeCTBEHHBIE XAPAKTEPUCTUKU JIMYHOCTH: CIOCOOHOCTh K CAMOIIO3HAHMIO, TOYHOCTb U
apryMEHTHPOBAaHHOCTb PACCYXIECHHUH, CAaMOCTOSITEIbBHOCTh U KPUTHUYHOCTH MBIIIIEHUS, €r0
OpPUTHMHAIBHOCTb, OCO3HAHHOCTb BBIOOPA, OTBETCTBEHHOCTh 32 PE3YJbTAaThl, CTPEMIIEHUE K
IPEOJOJEHUI0  MHTEJUIEKTyaJIbHBIX ~ TPYAHOCTEH, HMHTEepec K Oojee  IiIyOoOKoMmy,
MCCJIEIOBATEILCKOMY ITO3HAHUIO OKPYKAIOILIEro MUpa.

CeroHs HUKOMY HE HaJO JI0Ka3blBaTh, YTO MaTeMaTudyeckoe oOpa3oBaHue Ousiaro, Ha

KOTOpPOE MMEET MPaBO KaXIblil YeTOBEK. YPOBEHb Pa3BUTHA 00IIecTBA TPeOyeT OOIBIIOro
KOJIMYECTBA  CHELUAIMCTOB, MWCIOJB3YIOIIMX MAaTeMaTH4YeCKHE 3HAHUA B CBOEU
npoeCCUOHAIBHON AesaTenbHOCTH. J[a M KaKAbld YelOBEK B KaKOW-TO Mepe 3HaeT 3TOT
IIPEAMET U UCIOJIB3YET €€ B CBOEH ITOBCEIHEBHOM IEATEIBHOCTH.
B nocnegnue roasl HaMETWIIACh YCTOMYMBAs TEHACHLMS IPOHUKHOBEHMS MaTEMaTHYECKUX
METOJIOB B TaKM€ HAyKW KakK HUCTOpUs, (QWIONOIrHs, HE TOBOpPS YK€ O JIMHTBUCTUKE U
ncuxosnoruu. Iloatomy Kpyr nun, KOTOpele B CBOEH Mocienyroueil npodeccrnoHanbHOU
NEeSITEIbHOCTH, BO3MOXKHO, Oy/1yT IPUMEHATh MAaTEMaTUKY, PACIIUPSAETCS.
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Hama cucrema 0o6pa3oBaHusi yCTpO€HA Tak, YTO JUIsi MHOTHX IIKOJA JaeT €AUHCTBEHHYIO B
YKU3HU BO3MOXKHOCTH "TIPUOOIIUTHCS K MaTeMaTUUYECKON KYyJbType, OBIaJE€Th LEHHOCTSAMH,
3aKJIFOYEHHBIMU B MaTeMaTHuke".

Takum oOpa3zoMm, MaTeMaTHKa B IIKOJI€ 3aHUMAET OJIHO M3 BaXXHBIX MECT HE CIy4yalHO. DTO
OuYeHb YJOOHBIM TpeIMeT IJisi Pa3BUTHS WHTEUICKTYaJlbHBIX TBOPYECKHX CIOCOOHOCTEN
pedsT. DTOMY CIOCOOCTBYET JIOTHIECKOE CTPOCHHE Kypca, YeTKasi CUCTEMA YIIPAKHEHUH s
3aKperyieHus] TOJIYYeHHBIX 3HAHWM, aOCTPaKTHBIA S3BIK MaTeMaTHKHU. Bce 3TO Mmo3BoJseT
dbopmupoBaTh y pedsAT Takue KadecTBa KaK MPEANPHUUMYUBOCTH, CIMOCOOHOCTH OBICTPO
OpUEHTUPOBATHCS B CIOXKHBIX CHTyaIUsX, 0€30MTMO0YHO MPUHUMATH HETPOCTHIE PEIICHUS,
cloBoM, paboTaTh TBOpYeCcKH. Bce 5T kadecTBa O4YeHb HEOOXOAUMBI [IJIi TBOPUECKOM
JTUYHOCTH.

IIporpamma cocTaBlieHa B COOTBETCTBHM C TPEOOBAHUAMHU (PEAEPATTBHOIO KOMIIOHEHTA
rOCyJapCTBEHHOI'0 CTaHAapTa 00IIEero 0Opa3oBaHus;

[TpumepHoil mporpammsel cpeaHero obmero oOpa3zoBanHusi no maremaruke (COOpHHUK
HOPMAaTHBHBIX JOKyMeHTOB. Martemaruka / CoctaBuresib — D.]1. Jlnenpos, A.I'. Apkaibes);

[Iporpammbl. MaTemaTuka.5-6 kiaccel. Anredpa.7-9 kinaccel. Anredpa u Hadamna
mMaTemarudeckoro aHanmsa.10-11 kmaccer / aBTopsi-coctaButenin M.W. 3ydapera, A.T.
MopakoBuy — M. : Muemo3suHa, 2011,

I'eomeTpust. [Iporpammer 0611e00pa3oBaTeNbHBIX yupexaeHu. 7—11 kmaccer /
cocrasurens - T. A. Bypmucrposa. — M. : [Ipocsemenue, 2010.

Hacrosimas PaGouast mporpamMMa opueHTHpPOBaHA Ha MCIIOJIb30BAaHNE YUEOHHUKOB

» Mopakosuu, A. I'. AnreOpa u Hadajga MateMatudeckoro anaiau3a. 10-11 knaccel. B 2
gy, Y. 1. VueOHuk a8 ydammxcs oOrieoOpa3oBaTebHBIX yUpexkaeHun (0a30BbIi
ypoBeHb) / A. I'. Mopakosuu. — 12-e uzn., nom. - M. : Muemo3suna, 2011.

» Anrebpa u Hadana mareMmaTuueckoro anaimsa. 10-11 xmaccer. B 2 u. Y. 2. 3agaynux
JUIS ydarnuxcs oOIieoOpa3oBaTebHBIX yupexkaeHui (0a3oBbiii ypoBeHb) / A. T.
Mopakosud u ap.; mox pea. A.I'. Mopakosuva. - 12-e usn., ucnp. u jgom. - M. :
Mmuemo3suna, 2011.

» AnreOpa m Havama Maremarudeckoro aHanmsza. 10 kmacc.: yued. Ui ydamuxcs
o0bieobpasoBar. yupexxaeHuid (6asoBbiii u npodui.ypoBern)/C.M. HHUKOIBCKUIA,
M.K.Iloramos, H.H. PemetnukoB, A.B. IlleBkun.— M. : IIpocBemenue, 2015;

» Teomerpusa. 10-11 kmaccel : ydel. st oOmieoOpa3oBar. yupekaeHui: 0a30BbIA U
npodun. yposuu / JI. C. Aranacsu, B.®. byty3os, C.b. Kanomues u np. — 18-e u3g. -
M. : ITpocBemenue, 2009.

O06ocHoBaHUE BBIOOPA MPOTPAMMBL.

Br16op mporpamMm 00yCIIOBJIEH MPEEMCTBEHHOCTBIO MEXIY YPOBHSIMH OOpa3oBaHMS,
4TO 00ECIeYnBaeT HEMPEPHIBHOCTh MaTeMaTtnueckoro odpaszoBanuss B MbOY COII Nel.
B mporpamme ycTaHOBJIEHa ONTHUMAaJIbHAS MOCJIENIOBATEIBHOCTh M3YUYEHHUS] TEM U Pa3/IesioB
y4eOHOro MpeAMEeTa C Y4YeTOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JOTHUKHU
y4eOHOro Mpoliecca, BO3PACTHBIX OCOOCHHOCTEH 00ydYaromuxcs, AaeT LeJbHOE W IOJHOE
MpeACTaBJICHUE O MIKOJBHOM Kypce anreOphl M Havalla aHalinu3a, Kypca CTepeoOMEeTpHH.
CornacHo yyeOHOMY IUIaHy, IporpaMMa OpHEHTHUpOBaHa Ha oOyueHue nered 15-17 ner u
COCTaBJICHA C YYETOM UX BO3pAaCTHBIX ocoOeHHocTel. [Ipu opranuzaiuu yueOHOro mpoiecca
yuTeHa Takasi ICUXO0JIOTUYECKass 0COOEHHOCTh JAHHOTO BO3PACTa, KaK CKJIOHHOCTh K CIIOpaM
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U BO3paXKEHHUSIM, OCOOCHHOCTBIO HUX MBILIUICHHUS SIBISETCS €ro KPUTHYHOCTh. Y pedAT
BBIPAKEHO CBOE MHEHHE, KOTOPOE OHHM CTAaparoTCs JEMOHCTPUPOBATh KaK MOXKHO Yallle,
3asBIIss O cebe.

3TOT BO3pacT OJIaronpusATEH AJI TBOPUECKOTO Pa3BUTHA. Y YalllMMCS HPABUTCS PEIIaTh
npoOJIEMHBIE CUTYaIlMH, HAXOAUTh CXOJICTBA U PA3INUMs, ONPENENISATh IPUIUHY U CIICACTBHE,
camMoMy pemaTth npo0aeMy, y4acTBOBaTh B TMCKYCCHU, OTCTAUBATh U JOKa3bIBaTh CBOIO
paBoTY.

K ocnoenvim konyenmyanonvim nonoscenuam JaHHONU MporpaMMbl MOXKHO OTHECTH
clenyrouiee:

» MareMaTHuecKoe 0Opa3oBaHHE HEOOXOAMMO JJIsl BCEX MIKOJIHHUKOB HE3aBHCUMO
oT npousis 00ydeHuUs;

» ypoBHeBas U npoduiabHas auddepeHnuanys o0yueHus 10HKHa 00eCIeunBaTh
rapMOHUYHOE COYETaHNE B 00yYECHUH HHTEPECOB IUYHOCTH U O0IIECTBA;

» Tporpamma OpHEeHTHpPOBaHA Ha yCBOEHHE 00s3aTeIbHOTO MUHUMYyMa
MaTeMaTHU4eCcKOoro o0pa3oBaHus, MO3BOJIsIET paboTaTh 0€3 MEPErpy30K B KIacce C
JI€TbMHU PAa3HOTO YPOBHsI 00Y4EHHUsI U MHTEpeCca K MaTeMaTHKe;

» B OCHOBE TIOCTPOEHUS MPOTPAMMBEI JIS)KAT IPUHIIUIIBI €AMHCTBA, IPEEMCTBEHHOCTH,
BapHaTUBHOCTH, BBIJICIICHHUS TIOHATUIHHOTO SApa, NEATEIHEHOCTHOTO MOAX0/1a,
CUCTEMHOCTH.

OcHogHble MemoouuecKue 0CoOPeHHOCmU 3aKITI0YAIOTCS B CIIEIYIOUIEM:

1. DnemeHTapHble (DYHKIMHM W3Y4aroTCsl 3J€MEHTapHbIMU MeToAamH (0e3 HMCIOIb30BaHUs
IIPOU3BOJIHOMN).

2. YucnoBas InWHUA W JHMHUS 1peoOpa3oBaHUN  pPa3BUBAIOTCS  MapajlieIbHO C
(GyHKIMOHAEHOW, HE omepekas e€ M0 BPEeMEHH H3y4deHHs. [akK, HalpuMmep, H3y4eHHUIO
gorapu@muueckol (YHKUMM MPEIIECTBYET M3yY€HUE IMOHATUA Jorapudma ducia U
CBOMCTB Jorapu(MoB, TpeoOpa3oBaHUs JOTapUPMUYECKUX  BBIPAKECHHM, peIlIeHue
AIIEMEHTAPHBIX JIOTapU(PMHUUECKUX YpaBHEHUM.

3. IIpu u3n0kKEeHNHN Kypca HIMPOKO UCIOIb3YyeTCs TpauuecKue CpeicTBA HAIJIAITHOCTH.

4. BriepBble BBOAMTCS TMOHSTHE PABHOCHIBHOCTH YPaBHEHUH M HEPABEHCTB, MOCKOJBKY B
HTOM BO3HHMKAET HEOOXOUMOCTb.

5. HoBble mMaTeMaTH4eCKHe MOHSTHSA, BBOASTCSA IOCIE PACCMOTPEHHS MPHUKIATHBIX 3a7ad,
MOTHBHUPYIOIUX HEOOXOAMMOCTh UX TTOSBICHHS.

6. Cucrema ympakHEHHMI MO3BOJISIET OpPraHUW30BaTh YPOBHEBYIO AU(PEpEeHLHALNIO T10
KaXKJIOU TEME.

7. TeopeTudeckuii MaTepUal U3araeTcs JOCTYIHBIM S3bIKOM, YTO CIIOCOOCTBYET
CaMOCTOSATEIHHOMY U3YUYCHHUIO CTAPIICKIACCHUKAMHU.

8. AKIEHT B MpernojaBaHHE [eNaeTcs Ha MPaKTUYECKOe NpPUMEHEHHE NPUOOPETEHHBIX
3HAHUU.

B mporecce peanuzanuy nporpaMMbl peIiaoTcs He TOJNBKO 337a4i 00IIEeTo
MaTeMaTH4YeCKOro 00pa3oBaHusl, HO U IONOJHUTEIbHbIC, HAIPABJICHHbIE HA:

» HCIIOJIb30BaHUE TUYHOCTHBIX OCOOCHHOCTEW 00yUaronuxcs B mporecce 00yueHus;

» BO3MOXKHOCTH KOMIIEHCAITUHU MPOOETIOB B TOJATOTOBKE O0YUYAIOIUXCSI U
HEJIOCTATKOB B UX MaTeMaTHYECKOM Pa3BUTUH, PA3BUTHH BHUMAHUS U TaMSATH;

» obecnieueHne 0a3bl MAaTEMATHUECKUX 3HAHWUMN, JOCTATOYHOM JIJIs Oy yIen
npo¢eCCHOHAIBHOM IeATENIbHOCTH WM MOCIEAYIOIero 00y4eHus B BhICIIEH
IIKOJIE;

» (opmupoBanue y 00ydarommxcs MaTeMaTHIeCKOTO CTHIISI MBIIIUICHUSI.
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[Tporpamma npeaocTaBisieT BO3MOKHOCTh U3yU€HHUs IpeMeTa Ha 0a30BOM M MOBBIIIEHHOM
YPOBHSIX, COJAEPKUT BO3ZMOKHOCTD JUIsl MHIAMBHUIYAJIBHOIO MOAX0/a: B IPOrpaMMy BHECEHBI
JOTIOTHUTENbHBIE JUAAKTUYECKUE €IUWHUIBI (TeMbl) Ha BBIOOp YUMTENS, PaCHIMPSIOIINE
TeMbl JUIsi OOy4aromuxcsi (KJIacCcoB), MMEIOIIUX TMOBBIIICHHYIO Y4eOHYI0 MOTHBAIMIO K
U3YYEHHIO peaMeTa. B mporpaMMe oHM NponucaHbl KypCHBOM.

K OCHOBHBIM KOHLIENTYAJIbHBIM MOJIOKEHMAM TIPENOJaBaHUsI MaTeMaTUKH B IIKOJE
OTHOCSITCS CJIEIYIOLIUE YTBEPKIACHUS

1. MatemaTnueckoe oOpa3oBaHHEe HEOOXOOUMO IJsi BCeX HIKOJbHHMKOB. Her nereit
HECTOCOOHBIX K Marematuke. [Ipu 3TOM JocTMKeHHe YpOBHS 00sS3aTENbHOM
MOJIFOTOBKM CTAHOBUTCS HEMPEMEHHON O0O053aHHOCTHIO YYEHUKAa B €ro y4yeOHOM
pabore.

2. uddepennumanuss MareMaTUYeCKOH MOATOTOBKM HeoOXoaWMa HE TOJIBKO B
HANpaBJICHUM PpaA3BUTUS  OOLIEKYJIbTYpHOM  COCTAaBIAIONIEH  MaTeMaTU4YecKOTro
oOpa3oBaHus. YpoBHeBasg U mnpoduibHas guddepeHuanus oO0ydyeHus I0JKHA
oOecrieynBaTh TapMOHUYHOE COYETaHWE B OOYYEHHHU MHTEPECOB JUYHOCTU U
o011ecTBa, COOTBETCTBOBATh UJESIM JIMYHOCTHO-OPHEHTUPOBAHHOTO 00yUEHUSI.

3. YcBoeHHe MaTeMaTHYECKMX 3HAHWW BO3MOXXHO TOJBKO Yepe3 aHaM3 BCEH
MBICJIUTENbHOW M COLMOKYJIBTYPHOM CHTyallud, B KOTOPOM (WM C MOMOUIbIO
KOTOPOI) OHH OB MOIY4EHbI B 00pa30BaTeILHOM MIPOLECCE.

4. Boiaenss (GopMuUpOBaHHE KPUTUYECKOTO MBIIUICHUS KaK OJHY M3 COCTaBJISIOIMIMX
1esne MaTeMaTuyeckoro o0pa3oBaHusl, CYMTAEM, YTO 00yUEHHE CIOc00aM U puemMam
MBIIIJIEHUS] HA YPOKAaX MAaT€MaTUKH MPOUCXOJUT B Ipoliecce pemeHus 3aaad. Urak,
Mbl BBIJCNSIEM MaTEeMaTHYECKYI0 3a/lady KaK OCHOBHOM CTEp)KHEBOW MOMEHT
00y4YeHUs1 MaTeMaTHKE.

Oco0oe BHHUMaHHME YJENseTcs TO3HABATEIbHOW AaKTUBHOCTH  yYallMXCs, HX
MOTHBUPOBAHHOCTH K CaMOCTOSITENIbHOM yueOHOW pabote. DTo mpenmnosaraet Oolee
IIMPOKOE HUCIOJB30BAHNE HETPATUIIMOHHBIX ()OPM YPOKOB, B T. Y. METOJUKH JI€JIOBBIX U
POJIEBBIX UTP, TPOOJIEMHBIX IUCKYCCUH, MEXKIIPEIMETHBIX HHTETPUPOBAHHBIX YPOKOB U T. 1.

B OCHOBY OpraHM3anuun Oﬁpaf}OBaTeJIBHOFO nmpouecca 1moJ0OXKCHBI CICAYIOIMIUC MOAXO0AbI U
TCXHOJIOTHH.

v TEXHOJIOTUU TOJTHOTO YCBOCHHUS, TEXHOJIOTHU OOYYEHHUS HAa OCHOBE PEIICHUS 3a/ady;
TEXHOJIOTUU OOYYECHHS Ha OCHOBE CXEMATHYHBIX W 3HAKOBBIX MOJIENCH; 3adadHast
TEeXHOJorusl (BBENEHME 3aJad C OHKU3HEHHO-TIPAKTHUYECKHUM COJEp>KaHUEM B
o0pa3oBaTeNbHBIA MPOIECC); TEXHOJOTHs MpoOieMHOro oOydeHus (aBTopsl A. M.
Martromkun, WM. . Jlemep, M. WN. MaxmyToB); TEXHOJOTUS MOITAITHOTO
dbopmupoBanus 3Hanuii (aBrop II. 5. [anmbrnepuH); TEXHOJIOTHS 3BPUCTUYECKOTO
OoOydYeHUs; «3aJauHbIi» TOJXOJ; KOMICTCHTHOCTHBIM TOAXOJ; JCSITeIbHOCTHBIN
MOJIXOJT; TEXHOJIOTHUSI TBOPUYECKOTO O0YICHHUS.

I[aHHI)Ie TEXHOJIOI'HU 06yquH51 MAaTEMATHUKE

» BOBJICKAIOT KQKJIOTO YUCHUKA B MPOIIECC CaAMO - U COYIPABJICHHS CBOUM Pa3BHTHEM;

» CIOCOOCTBYET pPACKPEIOMICHUI0O B KaXJIOM YYCHHUKE  TBOPYECKOTO TOTEHIMAIa |
pPa3BUTHIO €ro TOTPeOHOCTEH M CHOCOOHOCTE B MPEeoOpa3oBaHUM OKPYKAIOIICH
JIEMCTBUTEIILHOCTH U CaMOT0 ce0s;
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» TpoOyXKJaeT NesATeNbHOEe Hadano, MPOHU3bIBaroliee Bce (OPMBI pabOThI C JETHMH,
KOTOPOE MO3BOJISIET CTPOUTH 00pa30BaTEIbHBIN MPOIIECC HE Ha MACCUBHO - COACPKATEIBHON
HOTE, a B GOopMe Juaora U TBOPUECKH Kak JUIsl YUUTeNsl, TaK U JJIsl yYeHHUKa.

®opMbl OpraHU3aIy YIeOHOT0 Mmpoliecca:
VHIUBUyaJbHbIC, TPYNIIOBbIE, NHIUBUYaJIbHO-TPYIIIOBBIE, TAPHBIE, KOJJIEKTUBHBIE,
dbpoHTaNbHBIC, KJTACCHBIC U BHEKIIACCHBIC.

KonkperHbie popmbl opranuzanyuy 00y4eHus M0 BEIYIIUM LEesIM:
®opMUpOBaHHE 3HAHMIL: JIEKLIMSI, KOH(PEpEeHIUS.

DopMHUpPOBAHNE YMEHUHN U HABBIKOB: IPAKTUKYM, J€JI0Basi UIPa, TPCHUHT.
3aKpeIuIeHue U CUCTEMATU3alusl 3HaHUI: CEMUHAP, COPEBHOBAHHS.
[IpoBepka 3HaHMIA: KOHTPOJIbHAs paboTa, caMOCTOATENNbHAs paboTa, MpoBepoYHas paboTa,
3a4er.

TuIbl ypoKOB:

YPOK M3y4€HHUSI HOBOTO

YPOK IPUMEHEHUS 3HAHUW U YMEHUN

ypOK 0000IIIeHUS ¥ CUCTEMATU3AIIUN 3HAHUH

YPOK IPOBEPKHU U KOPPEKLNN 3HAHUN U YMEHUN

KOMOWHHPOBAHHBIN YPOK

YPOK — JIEKIIUs

YPOK — CEMHUHAp

YPOK — 3a4eT

YPOK — IPAKTUKYM

MeTto/1bl 00yUYeHus:
v\ METOIbl OpraHW3alMd W OCYIICCTBICHUS Yy4eOHO-TI03HABATEILHOM JESITEIBHOCTH:
CIIOBECHBIM (Zmanor, pacckad W Jp.); HaJIAOHBIA (ONOpPHBIE CXEMbl, CIAiAbBl MU Jp.);
IpaKTUYEeCKUH (ynpakKHEeHus, NpakTU4Yeckue padoThl, peleHHe 3a/1a4, MOJEIUPOBAHUE U 1. );
UCCIIEI0BATENIbCKUI; CaMOCTOATEIBHON paboThl; pabOTHI MO PYKOBOACTBOM IpENOAaBaTes;
JTUAAKTHYECKas UTpa;
v\ MEeTOJbl CTUMYJIMPOBAHKS M MOTHUBALIMK: MHTEPECA K YUECHHIO; J10JIra U OTBETCTBEHHOCTH B
YUEHUU;
v\ METOIbl KOHTPOJII W CAMOKOHTPOJsI B OOydeHHH: (pPOHTalbHAas YCTHAas IPOBEPKA,
UHAUBUAYAJIbHBIA YCTHBIM ONpPOC, MUCbMEHHBIH KOHTPOJb (KOHTPOJIbHBIE W MPAKTHUECKHE
paboThl, TECTUPOBAHUE, TMCbMEHHBIN 3a4ET, TECTHI).
Benymmmyn MetonamMu o0ydeHHs IPEIMETY SBISIOTCS: 0OBICHUTEIBHO-UIUTIOCTPATHBHBIN H
PENPONYKTUBHBIM, YaCTUYHO-IIOMCKOBBIM, MPOEKTHO-UCCIEIOBATEIbCKUIA BO BHEYPOYHOU
JESTEIIBHOCTH.

JUns  [OCTHKEHHS IeNiell y4duTenb caM BBIOMpAeT  METOJMYECKOE COIMpPOBOXKACHUE,
TEXHOJIOTUH, CIHOCOOBI W METOAbl OOYyYeHHs, BHIBI KOHTPOJS, a TaKKE KOMITBIOTEPHOE
oOecrieyeHue ypoka.

Cpoxk peanuzanuu Paboueit nporpammbl: 2015-2016 yueGHbIN TOA
PerytameHT paB 1 00s13aHHOCTEN YYaCTHHUKOB 00pa30BaTeEIbHOIO IIpoIlecca

ColuroieHre TipaB 1 00s13aHHOCTEH YYaCTHUKOB 00pa30BaTeIbHOTO IpoIecca
SIBIISICTCSI HEOOXOJMMBIM YCIIOBUEM peaHu3alliy 1enei 00pa3oBaHus.
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Yuawuecss umerom npaso: Ha BbIOOp YpOBHS HM3y4€HUSI MAaTEMaTHKH; Ha YECTHYIO H
O0OBEKTUBHYIO OIIEHKY pPE3yJIbTaTOB 00pa30BaTEIbHOW NEATEIBLHOCTH, HAa OOCCIICUCHUE
y4eOHBIMH TIOCOOMSIMU U IPYTUMU CpeICTBAMH OOYUEHHUS; Ha Pa3IMuHble BUbl BHEYUYECOHOU
NESTENbHOCTH; Ha JOMOJHUTENIbHbIC 3aHATUS,  ICHUXOJOrO-TIeJarOTHYECKyI0 IOMOIIb.
Yuawuecs o6s3anvl BeimonuaTh [IpaBuna mist ygammxcsi; co0m01aTh Y CTaB MKOJIBL.

Pooumenu  umerom npaso: Ha HWHPOPMHPOBAHME O CYHIECTBYIOUIMX  Y4E€OHBIX
nporpaMMax M WX COAEpXKaHWUM; HAa  WHOOPMHUpPOBAHWUE O  pe3yibTarax
BBITIOJTHEHUSI y4eOHOM TpOorpaMMbl; Ha ydacTHe€ B ONPENEICHUH HWHAMBUAYAIbHOU
o0pa3oBaTeNIbHONW MPOTpaMMBbl JJII CBOETO pPeOEHKa; Ha KOHCYJIbTaTUBHYIO MOMOIIb; Ha
aneJUIANAI0 B CIIydae HECOTJIacusi C OIEHKOW OOpa3oBaTENbHBIX IOCTKEHUN peOeHKa.
Pooumenu o6s3anbl co3gath yCIOBHs, HEOOXOAMMBIE /I YCIEIIHON 00pa3oBaTelbHOR
JEATEIbHOCTU JETEM.

Yuumeno umeem npaso: Ha BbIOOpP Yy4EeOHBIX TMMOCOOWI; Ha HWHPOPMAIMOHHOE U
METOJIMYeCKOe o0ecredeHre; Ha BEIOOp 00pa30BaTeIbHBIX TEXHOJIOTH; Ha IPUMCHCHHE
CaHKIUU TIPU HEBBITIOJHEHUU YYaIlUMHCS CBOUX OOS3aHHOCTEH, HE MPOTHUBOpPEUAIINX
OCHOBHBIM TMPHUHIIUIIAM M METOJaM TEJAarorMKd M TICUXOJIOTHH, YCTaBy IIKOJBI.
Yyumeno  06s3an: co3maTh  YCIOBHUS, TapaHTHUPYIOIIME BO3MOXKHOCTh  YCICITHOW
00pa3oBaTEIbHON ACSITEIILHOCTH BCEM yUaAIIUMCS.

OBIIASA XAPAKTEPUCTUKA YYEBHOT O ITPEJIMETA

®denepalbHbIA  KOMIIOHEHT TOCYAApCTBEHHOTO CTaHAapTa oO0mero oOpa3oBaHus
OPUEHTHUPOBAH HE TOJIbKO HAa 3HAHHMEBBIM, HO B NEPBYIO OUYEpE/b HAa AeATeJIbHOCTHBIN
KOMIIOHEHT 00pa30BaHMs, YTO MO3BOJIAET MOBLICUTh MOTUBALIMIO OOyUY€HHUs, B HAUOOJIbIIEH
CTETNeHHN pean30BaTh CIIOCOOHOCTH, BO3MOKHOCTH, MOTPEOHOCTH U MHTEpechl pedeHka. OH
HaIIPaBJIEH HA PEATM3aLHIO CIEIYIOIMNX OCHOBHBIX LEJIEH:
- (opmMupoBaHUE IEIOCTHOTO MPEACTABJICHUS O MHpPE, OCHOBAaHHOTO Ha MPHOOPETEHHBIX
3HAHUAX, YMEHHUSIX, HABBIKAX U CIIOCO0ax ACSATEILHOCTH;
- IPHOOpPETEHNE OIBITa PA3HOOOPA3HON JEATENHHOCTH (MHIUBUIYaIbHON U KOJJIEKTUBHON),
ONBITA TO3HAHUSA U CAMOITO3HAHUSI;
- MOATOTOBKA K OCYILECTBIECHUIO OCO3HAHHOTO BhIOOpAa MHIAMBUIYaJIbHON 00pa3oBaTesbHON
WM po(ecCHOHAIBHOM TPAeKTOPHH.

W3ydenne MaTeMaTHKH Ha ypOBHE CpEIHEro o0Iero obpa3zoBaHus Ha 0a30BOM YpPOBHeE

HarnpasJIeHO Ha JOCTHXKCHHUE CIEAYIOIUX Keell:

* (opMupoBaHMe TIPEACTABICHHUA O MaTEeMaTHKe KaK YHUBEPCAJIbHOM SI3BIKE HAYKH,
CPEICTBE MOJICTHPOBAHUS SIBJICHUH U MPOLIECCOB, 00 HEAX U METOJIaX MAaTEMATHKH;

* pa3BHUTHE JIOTUYECKOTO MBIIIICHHUS, HPOCTPAHCTBEHHOTO BOOOpaKeHMS,
AITOPUTMHUYECKON KYJIBTYpPbI, KpHTUYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOIMMOM IS
Oynymelr npodeccnoHaTbHOW NEeATENbHOCTH, a TaKkKe IMOCIEAYIOUero OOydeHHUs B
BBICILIEH IIKOJIE;

* OBJIA/IeHHE MATEMATUYCCKUMH 3HAHUSIMHA U YMEHHUSIMH, HEOOXOAMMBIMH B TIOBCETHEBHOMN
KHU3HU, IS U3YYEHUS HIKOJBHBIX €CTECTBEHHOHAYYHBIX TUCIMILIMH Ha 6a30BOM ypOBHE,
JUIS IONTy4YeHHsI 00pa30BaHUs B 00JaCTIX, HE TPEOYIOMUX YriyOJIeHHONH MaTeMaTHIeCKOi
MIOJITOTOBKH;

* BOCNHTAHHE CPEJICTBAMH MAaTEMATHKH KYJIbTYPHl JIMYHOCTH, TIOHUMAaHHS 3HAYUMOCTH
MaTeMaTUKU JJIs HayYHO-TEXHMYECKOTO MpOrpecca, OTHOIIEHUS K MaTeMaTHKe KaK K
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qaCTu O6HI€‘ICHOB€‘IGCKOI>1 KYJIbTYPblI 4YCPC3 3HAKOMCTBO C HCTOpHGfI pa3BUTUA
MaTCMAaTHUKU, 3BOJHOLIPICﬁ MAaTEMAaTHYCCKHUX I/I,Z[Cﬁ, IIOHMMAaHHuA 3HAYUMOCTHU MAaTCMAaTHUKHU
JIIA O6HICCTB€HHOFO Imporpecca.

N3ydyenne wmaremMaTukd Ha NPOPUIBHOM YPOBHE CpemHero oo0mero o0pa3oBaHUs

HaIIPaBJIEHO Ha JOCTUKECHUE CIEAYIOLIUX Ueaell:

* (¢opmMupoOBaHMe MPECTABICHUM 00 HACIX U METOJAaX MaTEMaTHUKH; O MaTEMaTHUKE Kak
YHUBEPCAIBLHOM SI3bIKE HAYKU, CPEICTBE MOJCITUPOBAHUS SIBIICHUM U MPOIECCOB;

* OBJaJIeHUEe S3BIKOM MATEeMATHKH B YCTHOW M MUCHbMEHHOW (QopMme, MaTEMaTHYECKUMU
3HAHUSMH U YMEHUSMU, HEOOXOIUMBIMHU JIJIs1 U3YUCHHUSI IIIKOJIBHBIX €CTECTBEHHOHAYYHBIX
JTUCHUIUIAH, TPOJOJDKEHUs] 00pa30BaHUS W OCBOCHMS H30paHHOW CIENMATIbHOCTH Ha
COBPEMEHHOM YpPOBHE;

* Ppa3BUTHeE JIOTMYECKOTO MBIIUICHUS, AITOPUTMUYECKON KYJIBTYpPbI, MPOCTPAHCTBEHHOTO
BOOOpa)KEHHUSI, MATEMATUYECKOTO MBINIJICHUS U MHTYUIIMHM, TBOPUYECKUX CIIOCOOHOCTEM,
HEOOXOAUMBIX JJISI TPOJIOJKEHUST 00pa30BaHUs U JI CAMOCTOSITEIbHOM e TETbHOCTH B
00JacTH MaTeMaTUKH U €€ MPIIOKEHUH B OyayIeil mpodecCuoHaIbHOM NeITeTbHOCTH;

* BOCHNUTAHME CPEACTBAMHU MATEMATHKUA KYJbTYpbl JUYHOCTH Yepe3 3HAKOMCTBO C
UCTOPUEH PA3BUTUS MATEMAaTUKH, HBOJIOLMENH MATEMaTHUYECKUX WJIe; MOHUMAHMS
3HAYMMOCTH MaTEMaTUKH ISl HAYYHO-TEXHUUYECKOTO Mporpecca.

[Tpn u3ydyeHum Kypca MaTeMaTUKd Ha 0a30BOM YPOBHE MPOAOIDKAIOTCSA M IMOTYYaloT
pasBUTHE COAEpKaTeNbHbIC TUHUU: «ApHupMeTHKay, «Anredpa», «DyHKunn», «YpaBHEHUS
U HepaBeHCTBa», «leomerpus», «IIEMEHTHI KOMOWHATOPUKH, TEOPUU BEPOSITHOCTEH,
CTaTUCTUKU W JIOTUKW», BBOAMTCS MHHUA «Hauama MaTeMaTH4ecKoro aHaIu3a.

B cBoeil COBOKYNMHOCTH OHM OTpakaloT OOTaThIil OMBIT OOy4YeHUS MaTeMaTHKEe B Hallel
CTpaHe, YYHUTHIBAIOT COBPEMEHHBIE TEHACHIWU OTEYECTBEHHOW M 3apyOeXHON IIKOIBI U
MO3BOJISIIOT Pealn30BaTh MOCTABJICHHbIC e HAa MH()OPMALMOHHOEMKOM U MPAKTHYECKU
3HAYMMOM MaTepHaje. JTH cojep)KaTelIbHbIe KOMIIOHEHTHI, Pa3BHBAsCh Ha MPOTSHKEHHH
BCEX JIET OOydYeHHs, eCTECTBEHHbIM 00Opa3oM IEpemsieTaloTcsl W B3aUMOJCHCTBYIOT B
y4eOHBIX Kypcax.

B paMkax ykazaHHBIX COAEPKATEIBHBIX JIMHUN PEIIaroTCs CICIYIOIINE 3aauu:

v/ cucTeMaTH3alys CBEICHUI O YKMCIIax; M3yYeHHE HOBBIX BHIOB YHCIOBBIX BBIPAXKEHHH
u Gopmy;

v/ COBEpIIEHCTBOBAHWE IPAKTUYECCKMX HABBIKOB W  BBIYUCIUTEIHLHON KYJIBTYDHI,
pacuImpeHre U COBEPIICHCTBOBaHUE anreOpandecKkoro ammapara, copMUPOBAHHOTO
B OCHOBHOH INIKOJNE, M €ro MpUMEHEHHWE K PEIICHUI0O MaTeMaTH4YeCKuX U
HeMaTeMaTH4eCKUX 3a7ad;

v/ pacuMpeHue W CHCTEMaTH3allhs OOLIMX CBEIECHHH O (YHKLHUSIX, HOMOJHEHHE Kiacca
U3y4aeMbIX (YHKIHHA, WILTIOCTPAIUS IIMPOTHI MPUMEHEHUS (DYHKITUH 7151 OTMCAHUS U
U3YyUYEHUS peaTbHbIX 3aBHCUMOCTEH;

v W3yYeHHE CBOWCTB MPOCTPAHCTBEHHBIX TN, (OPMHUPOBAHUEC YMEHHS MPUMEHSTH
TIOJTyYCHHBIC 3HAHUS [T PEIICHUS MPAKTUICCKHUX 3a/1a4;

v/ pasBUTHE TPEICTABICHUM O BEPOATHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSX B
OKPY’)KalOIllEeM MHpE, COBEPUICHCTBOBAHME WHTEIUICKTYaJbHBIX U PEUYEBBIX YMEHUIl
yTeM 00OTalIeHUsI MAaTeMaTHIECKOTO S3bIKa, PA3BUTHS JIOTUYECKOTO MBIIIICHHUS;

v/ 3HaKOMCTBO C OCHOBHBIMH MJIESIMH ¥ METOJAMH MaTeMaTHIECKOTO aHAJIN3a.
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Apugpmemurxa mnpuszBaHa crnocoOCTBOBATH MPUOOPETEHHUIO MPAKTHYECKHX HABBIKOB,
HEOOXOUMBIX JUIsl TIOBCETHEBHOW Xu3HH. OHa CIyKUT 0a30il I BCETO JAIBHEUIIETO
U3YYCHHS] MATEMAaTHUKH, CIIOCOOCTBYET JIOTUYECKOMY Pa3BUTHUIO U (POPMHUPOBAHUIO YMEHUS
MOJIb30BaThCsl  anroput™Mamu. Jlins peanuszanuu 3TUX QYHKOUNA TpeOyeTcs yAensaTb
JIOCTaTOYHOE BHUMaHHUE apu(METUYECKUM (TOYHEE JTOTUYECKMM) METOJaM pelIeHUs 3ajad,
KYJIbTYpE€ BBIUMCICHUNU (OIIEHKA, MPUKHUIKA, COUYETAaHUE YCTHBIX, MHCbMEHHBIX H
WHCTPYMEHTAIBHBIX  BBIUMCICHUN), HAMOJIHEHUIO Y4eOHOTO Marepuana 3ajJadyaMu
COIMMAIILHO-PKOHOMHUYECKON U KU3HEHHON TEMATUKH.

Aneebpa waueneHa Ha (GOPMHUPOBAHHE MATEMATHUUYECKOTO afmapara Jisi perieHUs
3a71a4 U3 MaTEMAaTUKH, CMEXHBIX MPEIMETOB, OKPYXKAIOIIEH pealbHOCTU. SI3BIK anreOpbl B
HauOOJIBbIIICH CTETICHH BBISBIACT 3HAUCHHUE MATEMaTUKU KaK HMCKYCCTBEHHOTO SI3bIKA IS
MIOCTPOEHUSI MATEMAaTUYECKUX MOJIEIEH, POLIECCOB U SIBJIIEHUM peanbHOro mupa. OnHou u3
OCHOBHBIX 3a/l1ady M3YyYEHHs anreOpbl SBISETCS PA3BUTHE aNTOPUTMHYECKOTO MBIIUICHUS,
HEOOXOIUMOTO, B YAaCTHOCTH, JIJII OCBOCHHS Kypca MH(OpPMATHUKHU, OBIAJEHHWE HABBIKAMH
JETYKTUBHBIX PACCYKICHUH.

[Ipeo6pazoBaHre CUMBOJIMYECKUX (HOPM BHOCHT CBOU crienu(uueckuil BKIaJ B pa3BUTHE
BOOOpaXKeHHUsI, CIIOCOOHOCTEN K MATEMATUYECKOMY TBOPYECTBY.

Peanuzanus yka3aHHbIX QYHKIIUN anreOpbl MpeanojaracT BHUMaHUE K OCMBICIICHUIO
anreOpbl Kak HCTOPUYECKOTO O0O0OIIeHUs apu(PMETHKH, K MpaBWIaM KOHCTPYMPOBAHUS
MaTEeMaTHYECKUX BBIpAXEHUH, K crmocobaM mpeoOpa3oBaHUs BBIPAKEHUN pa3TUYHON
OpUPOabl  (pallMOHATBHBIX, HUPPAUOHATBHBIX, TPUTOHOMETPUYECKUX U Jp.), PEIICHHS
COOTBETCTBYIOIINX YPABHEHUN U HEPABEHCTB.

l'eomempus - ogHa W3 BaXHEWIIMX KOMIIOHEHT MAaTeMaTH4eCKOro oOpa3oBaHMs,
HeoOXoauMas i NpHOOPETEHUsT KOHKPETHBIX 3HAHUN O MPOCTPAHCTBE U MPAKTUYECKHU
3HAYUMBIX YMEHUN, (HOPMUPOBAHUA SI3bIKA OMUCAHUS OOBEKTOB OKPYXKAIOIIETO MHUpA, IS
Pa3BUTHS IPOCTPAHCTBEHHOTO BOOOPAKEHUS M MHTYMIIMM, JJISI SCTETUYECKOTO BOCITUTAHUS
yuamuxcs. M3yuyeHue reoMeTpur BHOCUT CBOM OCOOBIM BKJIQJ B Pa3BUTHE JIOTHYECKOTO
MBIIUICHHS, B (OPMUPOBAHUE TOHSATUS JIOKA3aTEIbCTBA U OBIAJCHUS JEAyKTUBHBIM
MerogoM. OOydeHHEe TEOMETpUM TPEANOoJaraeT yCTAaHOBJICHUE ONTUMAIbHOTO U
JTUAAKTUYECKH OIpaBIaHHOTo OanaHca MEXKy HarJISIIHOCTBIO U JIOTHUKOA.

Dnemenmovl Mamemamuiecko2o0 aHaIu3a HeOOXOANMBI JIJISl MOTYYEHUS MMKOIbHUKAMA
KOHKPETHBIX 3HAHUN O QYHKIUSAX KaK BaKHEUIeW MaTeMaTH4eCKON MOJEIH JUIsl ONUCAHUS
U UCCIENOBaHUS  Pa3HOOOPA3HBIX MPOLECCOB  (pPaBHOMEPHBIX, PABHOYCKOPEHHBIX,
OKCMOHEHIIMAIBHBIX, MEPUOJUYECKUX U JAp.), I (POPMUPOBAHHMS Yy  ydalluxcs
MpEACTaBICHUNM O POJIM MAaTeMAaTHKA B Pa3BUTHUU IUBUIU3AIUU U KYJIbTYPBL. YJEJICHO
JIOCTAaTOYHOE BHUMAHHE W3YUYCHUIO pEaJbHBIX 3aBUCUMOCTEH pPa3IMYHBIMU CpPEICTBAMU
(aHanmuTHYEeCKUMHU, TpadUUECKUMH, HWHCTPYMEHTAIBHBIMH), (OPMHUPOBAHUIO yMEHUS
MOJIB30BAThCS PA3TMYHBIMU SI3bIKAaMU OMMCaHus QyHKIuiA. M3ydueHrne KOHKPETHBIX (YHKINUN
U UX CBOKMCTB 3aBepiaetcs B 11 kimacce o3HaKomIleHueM ¢ uaesmu nuddepeHnnaisHoro
VCUHMCIICHUS Y MOHSITUEM MHTErpaya, MOoAXObl, K U3JI0KEHUIO KOTOPBIX PEATU3YIOT,

Mpekae BCEro, MHUPOBO33PEHUYECKHE M OOIICKYJIbTYpPHBIE IEJIW MaTEeMaTUYECKOTO
o0pazoBaHUsI.

Onemenmuvl cCmamucmuku U 6eposmHOCMb CTAaHOBATCA O00s3aTENHHON KOMITOHEHTOU
IIKOJILHOTO 00pa3oBaHusl, YCUJIMBAIOIIEH €ro MPUKIAJHOE U MPAKTUUECKOE 3HAYCHUE. ITOT
MaTepuan HeoOXOIUM, TIPEXK]IE BCEro, IS COIMAIbHON aJanTalii 4eJoBeKa B TUHAMUYIHO
U3MEHSIOIeMcst o0tecTBe, asi GopMUPOBaHUS (PYHKIIMOHATBLHOW TPAMOTHOCTH - YMEHUU
BOCIIPUHUMATh U aHAIM3UPOBATh MHGOPMAIMIO, TIPEACTABICHHYIO B Pa3lW4yHBIX (opmax,
MMOHUMATh BEPOSTHOCTHBIN XapaKTep MHOTUX PEaIbHBIX 3aBUCUMOCTEH, TPOU3BOIUTH
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IIPOCTEUILINE BEPOATHOCTHBIE PACUETHI ISl IPUHATUSA PEILICHUM.

[Ipr m3ydeHun BEPOATHOCTH M CTATHCTUKHA OOOTAINAIOTCS MPEACTABICHHUS O COBPEMEHHOU
KapTHHE MHpa U METOJaxX €ro McciefoBaHus, (OpMUPYETCs] NOHUMAHUE PO CTATUCTHKHU
KaK MCTOYHUKA COLUAJIBbHO 3HAYMMOM W HaydyHOW HH(OpPMALMHU, 3aKJIaJbIBAIOTCS OCHOBBI
BEPOSITHOCTHOTO MBIIICHHUS.

MartemaTtndeckoe oOpa3oBaHHME B CTapliieil ImiKoJie Ha 0a30BOM ¥ MPOMIILHOM YPOBHSIX
OpraHU3yeTCsl MyTeM H3Yy4YeHHs CIeAyrImX KypcoB (0ysokoB): Martematuka (Anrebpa u
Havaja MaTeMaTHYeCKOro aHanusa), Maremaruka (I'eomerpus).

Kypc anzeoper u nauana mamemamuueckozo anaauza B 10-11 xnaccax xapakrepusyercs
COJIEpKATEIbHBIM PACKPBITUEM TMOHSATUN, YTBEPKACHUHA U METOAOB, OTHOCSLIUXCS K
HayajaM aHajiu3a, BBISIBJICHUEM UX MPaKTHUeCKoW 3HauumocTd. [Ipu u3ydeHuu BONpPOCOB
aHaJIM3a MIMPOKO MCMOJB3YIOTCA HArJsHbIEe COOOPaKEHUs. YPOBEHb CTPOrOCTH M3JI0KEHUS
ompeJenseTcs ¢ y4eToM 0011e00pa3oBaTeIbHON HANMpaBIEHHOCTH U3y4YEHUsl Hayall aHajau3a
U COIJIaCyeTCs C YPOBHEM CTPOTOCTU MPUIIOKEHUN H3y4yaeMOro maTephana B CMEKHBIX
JUCIUIUIMHAX. XapaKTEepHONH 0COOEHHOCTBIO Kypca sIBJIIETCS CUCTEMAaTHU3alus U 00001IeHe
3HAHUU Y4alIuxcsl, 3aKperyieHue U pa3BUTHE YMEHUM W HABBIKOB YYalllMXCS, MOJYYEHHBIX B
Kypce aireOpbl, 4TO OCYIIECTBISETCS KaK MpPU M3YyYEHWHW HOBOTO MaTepuana, Tak U Mpu
MPOBEJIEHUU 0000IIAIOIIEro TOBTOPEHUS.

Kypcy ceomempuu Taxke NPUCYIIM CUCTEMATH3UPYIOUIMNA W 0000IIAIONIUNA XapakTep
W3JI0KEHUM, HAMPABIICHHOCTh Ha 3aKPEIUICHUE U PAa3BUTHE YMEHHUU U HABBIKOB, MOJTYYEHHBIX
B OCHOBHO 1ikoie. [Ipu nokazatenscTBE TEOpPEM U PEIICHUH 3a]]a4 aKTUBHO HUCIIONB3YIOTCS
U3y4YEHHBIE B Kypce IUIAHUMETPUH CBOMCTBA T'€OMETPUUECKUX (UTYp, NPUMEHSIOTCS
FEOMETPUYECKUE TMpeoOpa3oBaHMs, BEKTOPbl M  KOOpPAMHATHL. BBICOKMII  ypOBEHB
abCTpakTHOCTH HM3y4aeMOro MaTrepHualia, JOrH4eckass CTPOrocTb CHCTEMaTHYeCKOTO
U3JIOKEHUS COCNIMHAIOTCS C TPUBICYCHHEM HAMVISIJHOCTH Ha BCEX OJTamax Y4eOHOro
rpoiiecca U MOCTOSHHBIM OOPAIlIEHUEM K ONBITY y4allluXCs.

Hean nzyyenus kypca matematuku B 10-11 kiaccax:

> (opmMupoBaHue TpEACTaBICHUN O MaTEeMaTHKE KaK YHHBEPCAIbHOM S3bIKE HAYyKH,
CpeACTBE MOJICIUPOBAHMUS SIBJICHU U MPOILIECCOB, 00 UIECAX U METOAaX MaTeMaTHKU;

> pa3BHUTHE JIOTUYECKOT'0 MBIIIJICHUS, MIPOCTPAHCTBEHHOIO BOOOpaXKeHMUs,
AITOPUTMUYECKON KYJIbTYPhl, KPUTUYHOCTH MBIIUICHUS] HA YPOBHE, HEOOXOAMMOM
JUTsi OOYYeHHUS B BBICIICH IIKOJIE 0 COOTBETCTBYIOIIEH CIIEIIMAILHOCTH, B Oeayroten
poecCUOHANBHOMN JEeSTEIHHOCTH;

> OBJAJCHUE MaTEeMaTUYEeCKUMH 3HAHMSIMH W yMEHHUSMH, HEOOXOAUMBIMH B
MOBCEJHEBHOM JKU3HU, a TAKXKE MJI1 M3YYEHHS UIKOJbHBIX €CTECTBEHHOHAYYHBIX
JTUCIUIUIMH Ha 0a30BOM YpOBHE, IS TOJy4YeHUss 0oOpa3oBaHus B 0O0JacTsIX, HE
TpeOyIoNMX yriyOoJIeHHOW MaTeMaTHYeCKON TOITOTOBKH;

> BOCIHUTAHHE CPEACTBAMU MaTEeMaTUKH KYJIbTYpbl JUYHOCTH (OTHOIIGHHE K
MaTEeMaTHKe KaK K YacTH OOIIEeUeIOBEUECKOW KYJIBTYPhl, 3HAKOMCTBO C HCTOpUEH
pPa3BUTHS MATEMATHKH, 3BOJIIOLMEN MATEMATHUYECKUX HJECH, IOHUMAHUE 3HAYMMOCTHU
MaTeMaTHKH sl OOIIIECTBEHHOTO Mporpecca);

> CO3/IaHU€ YCIOBUU IJii YMEHHs JIOTUYECKHM OOOCHOBBIBATH CYKIICHHS, BBIIBUTATh
TUIIOTE3bl M TOHUMATh HEOOXOAUMOCTh UX MPOBEPKH;
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> CO3JlJaHHUE€ YCIIOBHM Il YMEHMS SICHO, TOYHO M IPaMOTHO BbIpa)kaTb CBOM MBICIU B
YCTHOM U MMCbMEHHOU peyH;

> (GopMUpOBaHUE YMEHHUS HCIIOJIb30BAaTh Pa3IUYHbIEC S3bIKM MAaTEMaTHUKH: CIIOBECHBIM,
CHUMBOJIMYECKHH, Tpad)UueCKHii;

> (QopMHpoBaHHE YMEHHS CBOOOIHO MEPEXOIUTH C A3BIKA HA S3BIK I WIUTIOCTPALINH,
WHTEpIPETALUHU, apPTYMEHTALIMY U I0KA3aTEIbCTBA;

> CO3/JaHHME€ YCIIOBUW i IUIOJOTBOPHOTO YydacTus B paboTe B Tpymie; yMEHHUs
CaMOCTOSITEIbHO U MOTUBUPOBAaHHO OPraHU30BbIBATH CBOKO JEATEIbHOCTB;

> (QopMHpOBaHHME YyMEHHUS HCIONb30BATh NPUOOPETEHHBIE 3HAHUS W YMEHHSA B
NIPAaKTUYECKOW  JIEATEIBHOCTU W IIOBCEHEBHOM JKM3HU JUISl  MCCIIEIOBAHMS
(MOZenUpOBaHUS) HECIOXKHBIX MPAKTUYECKUX CUTYallui HA OCHOBE M3YUYCHHBIX.

Takum 00pa3oMm, B OCHOBE cojiepkaHUs OOy4YEHHUSI MaTEMaTUKE JICKHUT OBJIaJCHUE
VYalIUMHCSL  CIAEAYIOMMMU BHAAMU KOMIIETCHUMHU: TPEAMETHOM, KOMMYHHKATUBHOM,
OpPraHU3aIMOHHON U OOIIEKYIBTYPHOU.

= Ilpeamernass kommereHumsi. [log mpeaMETHOM  KOMIIETEHIMEWM  ITOHUMAETCSA
OCBEJJOMIICHHOCTh IIKOJIBHUKOB O CHUCTEME OCHOBHBIX MAaTE€MAaTUYECKHUX IPEACTABICHUN H
OBJIQJICHUE HUMHU OCHOBHBIMU IIPEAMETHBIMH YMEHHAMHU. QDPOPMHUPYIOTCS CIEIYIOLINE
o0Opa3yrouie 3Ty KOMIETEHLHIO MPEACTABICHMS: O MAaTEMaTHUYECKOM SI3BIKE KaK CPEJICTBE
BBIPDQ)KEHUSI MaTEMaTUYECKUX 3aKOHOB, 3aKOHOMEPHOCTEM U T.A.; O MaTeMaTH4YEeCKOM
MOJIETUPOBAHUM KaK OJIHOM W3 BaXKHBIX METOJOB No3HaHus wmupa. Dopmupyrorcs
cienyromme o0pasylomme 3Ty KOMIIETEHIMIO YMEHHs: co3[daBaTh  IPOCTEHIIne
MaTeMaTH4eCKhe MOJeNd, paboTaTh ¢ HUIMH U MHTEPIPETUPOBATH MOJYYCHHbIE PE3YNIbTATHI;
nprOOpeTaTh U CUCTEMATU3UPOBATh 3HAHMS O CIIOCO0AX PELIEHUs] MaTeMAaTUYECKUX 3a/1ay, a
TaK)Ke MPUMEHSTh 3TU 3HAHUS U YMEHUS JUIsl PEIICHHUS] MHOTUX KU3HEHHBIX 3a/1a4.

» KommyHukaruBHas  kommereHuus. Ilog — KOMMYHMKAaTHBHOM  KOMIIETEHLUEN
NOHUMAaeTcs C(POPMUPOBAHHOCTh YMEHHUS SICHO M YETKO M3JaraTh CBOM MBICIH, CTPOUTH
apryMEHTHUPOBAaHHBIE  pAcCyKIEHHUS, BECTH JHaJoOr, BOCIPUHUMAs TOYKY 3pEHUs
co0eceqHMKAa M B TO € BpeMs IOJBepras ee KpUTHUYecKoMy aHanuzy. dopmupyrorcs
clenyroue o0pa3yroime 3Ty KOMIETEHIMIO YMEHUS: U3BJIeKaTh HHPOPMAIIUIO U3 PA3HOTO
poJla MCTOYHUKOB, MPeoOpa3oBbIBasl €€ MPU HEOOXOAUMOCTU B Apyrue (Gpopmbl (TEKCTHI,
TaOJIHIIBI, CXEMBI).

= OprasuzanuoHHass komnereHuus. [log opraHn3alMOHHON KOMIIETEHUUEN TOHUMAETCS
c(OpMHUPOBAHHOCTh YMEHHSI CAMOCTOSITEIbHO HAaXOAWTh W TPUCBAMBATh HEOOXOAMMbIE
ydaluMmcsi HOBbIE 3HaHMS. DPOpMUPYIOTCS Cleayroue o0pa3yrolue 3Ty KOMIETEHIUIO
YMEHHUSA: CAMOCTOSITENIbHO CTaBUTh y4eOHYIO 3ajady (1enb), pa3duBaTh €€ Ha COCTaBHBIC
YacTH, Ha KOTOPBIX OYJET OCHOBBIBATHCS MPOLIECC €€ PEIEHUs, aHaJTU3UPOBaTh Pe3yJbTaT
NEHCTBUS, BBISIBIISITH JIONYIIEHHBIE OMIMOKK M HETOYHOCTH, UCIPABIATh UX U MPEACTABIAThH
MOJTyYSHHBIN pe3ynbTaT B popMe, JETKO JOCTYIHON Il BOCTIPUATHS IPYTUX JIIOEH.

= OO0mexkyJabTypHasE KOMIeTEHIHMs. 37eCh IM0J OOUIEKYJIbTYpPHOU KOMIIETEHIUEH
IIOHUMAETCA  OCBEJOMJIEHHOCTb  IIKOJBbHMUKOB O  MAaTeMAaTHUKE  KaK  DJIEMEHTE
o0LIeYENIOBEYECKOW KYJIBTYphl, €€ MECTE B CHCTEME JPYrMX HAyK, a TaKXKE €€ POl B
Pa3BUTHM TMPEICTABICHUN YEJIOBEYECTBA O LEJIOCTHOW KapTuHe wmupa. DopMuUpyroTCs
cienyrouie oOpasylolue 3Ty KOMIETEHIMIO TMpeACTaBleHus: 00 YpPOBHE pa3BUTHUSA
MaTE€MAaTHUKA Ha pa3HbIX HCTOPUYECKUX JTalax; O BBICOKOM NPAKTUYECKOW 3HAYMMOCTH
MaTEMaTUKU C TOUKH 3pEHUS CO3/IaHUs M Pa3BUTUS MaTEpUAIbHOM KYJIBTYPbl UEJIOBEUECTBA,
a TaKXKe O BAXKHOW POJIU MAaTEMATHKHU C TOYKH 3peHUS (POPMUPOBAHUH TAKUX 3HAUMMBIX YEPT
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JIMYHOCTH, KAK HE3aBUCUMOCTb M KPUTHUYHOCTh MBIIUICHUS, BOJII M HACTOMYMBOCTH B
JOCTUKEHUU LEIU U JIp.

Takum 00pa3oM, B X0ie OCBOEHUS COJIEPKaHUs Kypca yJaliuecs Moxy4atoT BO3MOKHOCTb!

» pa3BUTH MPEACTABICHUS O YHCIIC U POJIM BEIYMCIICHUN B YEJIOBEYECKOM MPAKTHKE,

» chopMupoBaTh MPAKTHUYECKHE HABBIKM BBHITIOJHEHUS YCTHBIX, NHUCHhbMEHHBIX,
WHCTPYMEHTAIbHBIX  BBIYMCIICHUM,  pPa3BUTh  BBIYUCIHUTEIBHYIO  KYJIBTYpPY;
OBJIQJICTh CUMBOJIMUYECKUM SI3BIKOM aireOphl, BhIpabOTaTh (POpMabHO-ONIEPATHBHBIE
anreOpandyecKkue yMEHUs U HAYYUTHCSA MPUMEHATh UX K PEIICHUI0 MATEMATUUECKUX U
HEMaTeMaTHUYeCKUX 3aJ1ay;

» W3yYUTh CBOWCTBA M TpadUKH 3JIEMEHTAPHBIX (YHKIUH, HAYYUTHCS HMCIIOIH30BATh
GyHKIMOHABHO-TpaQUYECKUE TPEACTABICHUS JJIsT ONMUCAHUS W aHajJu3a pPealbHbIX
3aBUCUMOCTEH;

» Ppa3BHTh MPOCTPAHCTBEHHBIC MPEJICTABICHUS W M300pa3UTEIbHBIC YMCHHS, OCBOHTH
OCHOBHBIE (DaKThl M METOJbl TUIAHUMETPUHU, IMO3HAKOMUTHCS C MPOCTCHIIMMU
MPOCTPAHCTBEHHBIMU TEJIaMHU U UX CBOMCTBAMHU;

» TOJYYHUTh MPEJCTABICHUS O CTATUCTHYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MUPE U O
pa3IMYHBIX CMOco0ax HMX H3y4YeHUs, 00 OCOOCHHOCTSAX BBIBOJOB U IPOTHO30B,
HOCSIIIIUX BEPOATHOCTHBIN XapaKTep;

» pa3BHTh JIOTHYECKOE MBINUICHUE M peYb — YMCHHS JIOTUYECKH OOOCHOBBIBATH
CYXKJIEHHS, TPOBOJUTH HECIIOKHBbIE CUCTEMaTHU3alUW, IPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, HCMOJIb30BaTh pa3IUYHBIE S3BIKM MaTeMaTHUKU (CIIOBECHBIH,
CUMBOJIMYECKUM, rpadyUuecKuil) A WIUTIOCTPALUU, UHTEPIIPETAIlMU, apTYMEHTAIINN U
JI0Ka3aTeNIbCTBA;

» chopMUpOBaTh MPEACTABIICHNS 00 M3yd4aeMbIX TOHATHSIX U METOJIaX KaK BaKHEUIIINX
CpeACTBaX MAaTeMaTHYECKOr0 MOJCIMPOBAHMS PEATbHBIX MPOIECCOB U SBJICHUM.

OIMNMCAHUE MECTA YYEBHOI'O TIPEJIMETA «MATEMATUKA»
B YYEBHOM IIJIAHE

B cootBercTBUM C TpeOoBaHMsIMH (enepaTbHOr0 KOMIOHEHTa TOCYAapCTBEHHOTO
CTaH/JapTa Ha YPOBHE CpeHEro o01ero oopa3oBaHusi U BBIOPAHHBIM IIKOJION MPOTrpaMMHO-
MeTtoandeckuMm obecrneueHueM Ha 2015-2016 yueOHbIM TOm  mpeaMer «MaTemaThKa
uzydyaerca B 10-11 kmaccax mo aBym Onokam yueOHoro mnpeamera «MareMaTukay:
Marematuka (AnreOpa W Hayajga MaTeMaTHYeCKOTo aHanuza), Maremaruka (I'eomerpus).
HtoroBast oTmeTKa mo mpeaMmery «Marematukay BbICTaBlisseTcs Ha ocHoBaHuW [lopsiaka
BBICTABJICHUS] YE€TBEPTHBIX (TIOJYTOMOBBIX), TOJOBBIX, HTOTOBBIX OTMETOK OOYyJarommmcs S-
11 xmaccoB MyHHIMNANBHOTO aBTOHOMHOIO 00111€00pa30BaTENFHOTO  YUPEKICHUS
«Cpennss obmeobpazoBarenpHas mkoisia Nely no npeamery Matemartuka.
CornacHo (enepanpHOMy 0a3uCHOMY y4eOHOMY IUIaHY JJI 00pa30BaTEIbHBIX YUPEKICHUM
Poccuiickoit ®eneparuu Ha wu3yuyeHHE MaTEMaTHKA Ha YpPOBHE CpEIHEro oOIero
oOpa3oBaHusi oTBoaUTCA He MeHee 280 u M3 pacuera 4 4 B Heaento Ha Bechb Kypc 10-11
Kjacca 0a30BOrO YpOBHS OCBoeHMs; He MeHee 420 uy M3 pacuera 6 4 B HEIENIO -
poUILHOTO YpOBHSL.
[TpumepHoe pacnpenenenue yacoB Ha Kypc 10-11 kiacca mo 61o0kam:
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10-11 kanace 10-11 kaace
Yposenn Bcero
BCEro BCEro 3a BeCh Kypc 00yueHUs
NpenoAaBaHus:
Oos3aTesbHbII Anrebpa u Havana I'eomeTrpus
MHHHMYM MaTEMaTUYeCKOro aHajn3a
Ba3oBbrii: 180 100 280
[TpodumbHBIA: 300 120 420

CornacHo y4ueOHOMY MJlaHy W KaJleHIapHOMY ydeOHoMy rpaduky mkomnsl Ha 2015-
2016 yueOHnslii ron Ha uzydyenue Mmatematuku 10-11 kiacca 6a3oBoro um mpoUIBLHOTO
YPOBHSI OTBOJIUTCS CJIEAYIOIIEE KOJTUYECTBO YACOB:

KomnuectBo
KomnnuectBo yacos B
. yueOHBIX He/elb B Bcero
O0a3aTeIbHbII COOTBETCTBHUU C
KJ1acc COOTBETCTBUHU C 1o yuyeOHOMY
MHHHMYM y4eOHBIM IIJTAHOM B
KaJIeHJapHBIM IaHy
HEZIEIIO0
y4eOHBIM rpaukomM
10°A race 210 8 35 280
¢b-M rpymma
10 A xnace 140 6 35 210
C-TI rpynmna
10 b xnacc 140 5 35 175
11 A xnacc 140 6 35 210
11 b xnacc 140 6 35 210
11 B kimacc 140 6 35 210
VBeauueHne KOJHMYECTBA YacoB J0 5-6 4YacoB B HEACIIO HAMpaBJICHO Ha

COBEPIIICHCTBOBAHUE Y YYAIIUXCS BBIYMCIUTEIHHOW TEXHUKH, TEXHHKHU IpeoOpa3oBaHUs
anreOpanyecKux  BBIPAKCHHM;  pemieHus  anreOpandeckux,  TPUTOHOMETPHUYECKHX,
MOKA3aTeIbHBIX, JJOTAPUPMUYCCKUX YPABHCHHMH W HEPABCHCTB; JUIS peau3allid aBTOPCKHUX
MOAXOJ0B;  KCIOJIb30BAaHUS pPa3HOOOpa3HBIX (OpM OpraHM3alUK Y4eOHOro mpolecca;
BHEJPCHHUSI COBPEMEHHBIX METOJOB OOy4YeHUsT U TMeJarorHYecKuX TEXHOJOTUH B
COOTBETCTBUU C YPOBHEM OOy4aeMOCTH U YpPOBHEM OOYYEHHOCTH Kjacca; JI0 § 4acoB — Ha
OCBOCHHE MTPOTPaMMBbI TPOPHIEHOTO YPOBHSI.

Pacnipenenenue yue6Horo Bpemenu Juist usydenus npeamera B 10-11 knaccax:

KJjace MaremaTuka (Aiareopa u H.Mm.) | MartemaTruka (I'eomerpusi) | Maremaruka
KonuuecTBo
KonuuectBo
Bcero 4acoB B Bcero BCEro
4acoB B HEJIEIIO
HEJIEINI0
Oobs13aTe/IbHBIH
MHHHAMYM 90 50 140
10 kaace
Ilo yueOHOMY m1aHY:

10A xmacc 5 175 3 105 280
¢-M rpynma
10 A kmacc 4 140 2 70 210
C-II rpynIa
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10 b kiacc 3 105 2 70 175
O0s3aTeabHBII
MHHHMYM 90 50 140
11 xaacce
Ilo yueOHOMY m1aHY:
11 A xiacc 4 140 2 70 210
11 b ximacc 4 140 2 70 210
11 B knacc 4 140 2 70 210

O06s3aTenbHOE (MUHIMAIBHOE) KOJIMYECTBO KOHTPOJIBHBIX PaboT MO Kilaccam:

MartemaTuka
(Anredpa n Hayana MaremaTuka
KJace MarteMaTuka
MaTeMaTUu4eCKOro (I'eomeTpus)
aHaJIu3a)
10 xmacc 12 7 5
11 xmacc 13 8 5

Kontposns 3a peanuszanueit Pabouelt mporpaMmbl peaycMaTpUBaeT:

v KOHTPOJIb 32 BHIOJHEHUEM IIPOTPAMM, KOHTPOJIBHBIX PabOT 10 MOTYTOIUSM;

v MOHHMTOPHHT Pe3yJbTaTOB 00YUEHHS O KJIaccaM 3a TOI;

v JINarHOCTHKY KAa4eCcTBAa MATEMAaTHIECKOM MOTOTOBKH:
» TEKYIIYI0 JIMaTHOCTUKY, KOTOpas OCYIIECTBISIETCS depe3 YCTHBIH OImpoc,
MaTeMaTHYCCKHE JUKTAHTBI, CAMOCTOSITEIbHBIC PabOThl, KOHTPOJIbHBIC PAOOTHI MO
paznenaM y4eOHOTO MaTepualia, 3a4EThl, TECTHI;
» WUTOTOBYIO TUAarHOCTHKY, KOTOpasi BKIIIOYAET B CeOsI:

. rOCyJapCTBEHHYIO HWTOTOBYIO arTecTanuio yvamumxcs 11 kiaccoB B
(dbopmMe equHOT0 TOCYIapCTBEHHOTO IK3aMEHa,;
. IPOMEXXYTOUYHYIO aTTECTAIHIO;

IIpomexyrounas arrecrauusa oOywaronmxcsa 10-11 kmaccoB ocyluecTBiseTcs 4epes
JIByX4YaCOBYIO KOHTPOJIbHYIO paboTy B (popme TecTUpOBaHMUS.

[IpemmararoTcst pa3HOYPOBHEBBIE TECTHI, T.€. CHUCOK 3a/JaHWUN JCTUTCS Ha JIBE YacTH —
00s3aTenbHYI0 U HeoOs3aTenbHyto. O0s3aTeNbHBIA YPOBEHb 00ecnieyrBaeT 0a30BbIe 3HAHUS
ISt To0oro yueHuka. Heobs3aTenbHas yacTh paccuuTaHa Ha 0oliee TiyOOKHe 3HAaHUS TEMBI.

L]env: crmocOOCTBOBATH PAa3BUTHIO YCTOMYMBOTO YMEHHSI M 3HAHUS COTJIACHO JKEIAHUAM U
BO3MO>KHOCTSIM yYaIlUXCsl.

. Cpe30oBble pPA0OTHI MO OMNPEACICHUIO YPOBHS BIAJCHHUS 0a30BBIMU
3aJa4aMid B OCHOBHBIX TEeMax KypCOB anreOppl M Hadala MaTeMaTHIeCKOTO
anHanu3a; reometpuu (o mnany BIIK, nmo npobiemam);

. JIUArHOCTHUYECKHE 3aJlaHus: 3aJaHus, ONpEIENSIIONMe YpPOBEHb W
JTUHAMHUKY Ppa3BUTHS TEOPETUYECKOTO MBIIUICHUS, 3aJaHHs, OMpeaesIonue
YPOBEHb PA3BUTHS TBOPYECKHUX CIHOCOOHOCTEW M ITWHAMHKY €r0 M3MEHEHHs (110
npobinemam, mo [Iporpamme MCHUXOJOTO-MEIarOTHYECKOT0 COMPOBOXKICHUS
yueOHO-BOcUTaTeapHoro mpomecca Ha 2011-2016 r).

»  Opranm3auuio (MYHUIOUOAIGHOTO, PETHOHAIBHOTO OpraHa yIpaBICHUS
o0pa3oBaHMEM) HE3aBUCUMOMW JKCIIEPTH3BI KaueCcTBAa 00pa30BaTENbHOM MPOTPaMMBI
HIKOJIBI U PE3YJIbTATOB €€ peanu3alluu;
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» IIpoBepky COOTBETCTBUSI 0O0pa30BaTENLHOTO IpoOIecca  yTBEPKICHHOU
o0pa3oBaTeNbHON  TporpaMme  INKOJBI, MPOBOAMMOM  TpU  aTTeCTaluu
00pa30BaTENIbHOTO YUPEKIACHHUS.

OnenuBanue pabOT TPOBOIUTCS TO MNATHOAUIBHOM IIKalie B COOTBETCTBUU  C
pa3paboTaHHBIMU ISl KaX/10i paboThl KPUTEPUSMHU:

Kpurepuun oueHK JOCTHKEHUH YYALIUXCHA

OTBeT Ha TEOPETHUECKHUI BOMPOC CUUTAECTCS OE3yNpPEUHBIM, €CIIA TI0 CBOEMY COJICPIKAHUIO
MOJITHOCTBIO COOTBETCTBYET BOIPOCY, COAEPKUT BCE HEOOXOAUMBIE TEOPETHUYECKUE (DAKTHI U
000CHOBaHHBIC BBIBOJIBI, & €T0 U3JI0’KEHHUE U MUChbMEHHAS 3aMMCh MAaTEMAaTHYECKU TPAMOTHBI
Y OTJIMYAIOTCS TIOCJIEI0BATENIbHOCTHIO U aKKYPaTHOCTBIO.

Pemenue 3amaun cunraercs 6€3ynpeuHbIM, €ClIU MPaBUILHO BRIOPAH CIIOCO0 pelieHus, caMmo
pelIieHrne COMPOBOKAACTCS HEOOXOJUMBIMH OOBSICHEHUSIMH, BEPHO BBITIOJHEHBI HY)KHBIE
BBIYMCJICHUSI M TpeoOpa3oBaHUs, MOJYYEH BEPHBIA OTBET, IOCJIEAOBATEIHHO 3alHCaHO
pelieHue.

YcTHBIE 0TBETHI YUYAIIUXCs OLICHUBAIOTCS CIEAYIOIMUM 00pa3oM:

OrMeTka «5» CTaBUTCS, €CIIA YUEHUK

[] monHO packpelyl COEpKaHnEe MaTepuana B oObeMe MPETYCMOTPEHHOMIPOrpaMMOi 1
y4eOHUKOM;

] NAIOKNJI  Marepuajal  IPaMOTHBIM  fIHIKOM B OIPENEJCHHON  JIOTMUECKOIl
MOCJIEIOBATENILHOCTH, TOYHO UCIIOJIb3Yys MATEMAaTHYECKYIO TEPMUHOJIOTUIO U CUMBOJIUKY;

[ ] npaBubHO BbITTONHIJ PUCYHKY, UEPTEK]] TPAbUKY COMYTCTBYIOIIME OTBETY,

|:| [IOKa3aJl YMEHUE NIJIO CTpUpOBaAThb TeopeTNUeCKne IOJNOKEHNA KOHKPETHBIMU
npuMepaMu, MPUMEHSTh UX B HOBOW CUTYyaIluu MPHU BHITIOJHEHUH MPAKTUYECKOTO 3aJaHUs;
[] npoaeMoHCTpUPOBaJ YCBOEHIE PaHee N3yUeHHbIX COMYTCTBYIOI X BOIIPOCOR
c(hOpMUPOBAHHOCTD U YCTOWYMBOCTD UCTIONB3YEMBIX MPU OTPAOOTKE YMEHUN U HABBIKOB;

|:| OTBEUaJl CaMOCTOATENBHO O€3 HABOJISAI X BOIIPOCOB YUNTEIISA

Bo3moxxHBI OfHA - JIB€ HETOYHOCTH HPH OCBEIICHUU BTOPOCTEIEHHBIX BOIMPOCOB WM B
BBIKJIaJIKaX, KOTOPbIE YYEHUK JIETKO UCIIPABUJII IO 3aMEUAHUIO YUUTEIIA.

OtMeTka «4» CTaBUTCA, €CIIU OTBET YJIOBJIETBOPSET B OCHOBHOM TPEOOBAHUSAM Ha OLEHKY
«5», HO TIPU ATOM MUMEET OJIMH U3 HEJOCTATKOB:

[ ] B URTOKEHNW JONVIIeHbl HeOONHIINME INPOOER, HE WCKA3MBIIME MaTeMaTH4eCcKOe
COJIEp’KaHUE OTBETA;

[] momyileHpl O ABa HEJOYETA ITPH OCBEIIEHHH OCHOBHOTO COIEPIKaHUs OTBETA,
UCIIPABJICHHBIE TI0 3aMEUYAHUIO YUUTEIIS;

[] momymrens! o néka iy 6oJee IBYX HENOUETOB TP OCBAIl €HIN BTOPOCTEN EHHBIX
BOIIPOCOB WJIU B BBIKJIAJKaX, JIETKO UCIIPABIICHHbBIE 110 3aMEUAHUIO YUUTEIA.

OtMeTKa «3» CTaBUTCS B CJIECIYIOLIUX CIyYasxX:

[] HemosHO WM HEMOCTENOBATENBHO DACKPBITO COMEPKAHNUE Marepuasg HO HOKa3aHo
oOIiee TOHMMAaHHWE BOMPOCa H  TMPOJAESMOHCTPUPOBAHBI YMEHHS, JOCTATOYHBIC IS
JTATBHEHINEr0 YCBOGHUS MPOrPaMMHOIO Matepuana (ompeneneHHbie «TpeboBaHHSIMEH K
MaTeMaTHYECKOI MOJITOTOBKE YUAIIUXCS);

[] nMemch 3aTpyAHERNST UM JOMYII €Hbl Ol MOKY B ONPENENEHN TOHATHI] UCTIONb30BaHHN
MaTeMaTH4E€CKON TEPMHUHOJIOTHH, YepPTekKaxX, BbIKIIaJIKaX, UCIIPABICHHbBIE MTOCIIE HECKOJIBKUX
HABOJISAIUX BOIIPOCOB YUUTES;
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[] yueHuK He CHpaBUJICS C NpPUMEHEHNEM TEeOpPUN B HOBOW CUTYALNN IIPUBBIIOIHEHHH
MPaKTUYECKOr0 3aJaHusi, HO BBIMOJHUI 3aJaHUsl 0053aTEIbHOIO YPOBHS CIOXXHOCTHU IIO
JJaHHOM TeMme;

[] mpm sHaHWN TEOPETMUECKOro MaTepuasa BblfBJIEHA HENOCTATOUHASC(OPMHUPOBAHHOCTD
OCHOBHBIX YMEHUN U HABBIKOB.

OTMeTKa «2» CTaBUTCS B CJIEAYIOIIUX CIyYasx:

[] He pacKkpel TO OCHOBHOE COJIEpHaHE YUeOHOTO MaTeprag

[] o6HapyKeHO HesHaHUe W HEMOHNMAHNE YUEHNKOM OOJIHII el MM HanOOJeeBa)HOM
4acTh y4eOHOTO MaTepHana;

[] nmomyiieHbl QUU@M B ONpeNcIeHHH IOHSATHMA, IPU HMCIOIb30BAHHHA MaTeMaTHYECKOM
TEPMUHOJIOTUH, B pHUCYHKaX, 4YepTekKaxX WM Tpadukax, B BBIKIQJKAX, KOTOpPHIE HE
HCIIPABJICHBI TTOCJIE HECKOJIBKUX HABOSAIIUX BOIPOCOB YUUTEIIS.

OtMmeTtka «1» cTaBUTCH, €CIU

[] yuennk o6HapyKIJI NOJIHOE HE3HAHIE VHETIOHMMaHHe H3y4aeMoro y4eOHOro Matepuana
WJIM HE CMOT OTBETUTh HU HA OJIMH U3 MOCTABJICHHBIX BOIIPOCOB MO M3y4aeMOMY MaTepuaiy.

I[IucbMeHHbIe KOHTPOJIbLHBbIE PA00OTHI YUAIINXCs OLICHUBAIOTCS CJICAYIOIIUM 00pa3oM:
OT1MmeTKa «5» cTaBUTCS, €CIIU:

[] pa6oTa BblNOJHEHA TTOJHOCTHO;

[] Brornyeckux paccyKICHHIX U 0O0CHOBAHHHU PELICHHS HET MPOOEIOB U OMIMOOK;

[] B pameHnn HeT MareMaTHUecKnX Ol OOk ( BOAMOKHA OOHA HETOUHOCTL OINCKg HE
SIBJISIFOIIASCS CJIE/ICTBHEM HE3HAHUS MJIM HEMOHUMAaHUS Y4eOHOTO MaTepuania).

OtMmeTka «4» CTaBUTCS, SCIIH:

[] paboTasimonHeHa MOTHOCTHIO, HO 0OOCHOBAHHUSI [IIATOB PEIIEHUS HEOCTATOUHBI

(eciu  ymeHne OOOCHOBBIBATH PACCYXKICHUS HE SBISJIOCH CIHEHUATBHBIM OO0BEKTOM
MIPOBEPKH);

[] momymena onHa A nOka NIl IBEIPH HEAOYETa B BHIKJIAAKaX, PUCYHKAX, YEPTEIKAX HIU
rpadukax (eciu 3Tv BUAbI paOOTHI HE SBISUIUCH CIEIIUATBHBIM OOBEKTOM MPOBEPKH).
OtMmeTka «3» cTaBUTCS, €CIIU:

[] momyimenr! 60J1ee ONHOI Ol NOKH 1IN O0JIEE ABYXIPEeX HEIOUETOB B BBHIKJIAIKAX,
yeprexkax wid Tpadukax, HO YdYalIUWCS BIAJACET OOS3aTEIbHBIMU YMEHUSMU TI0
IIPOBEPSIEMOM TEME.

OTMeTKa «2)» CTaBUTCS, €CIIH:

[l [omyileHbl CyIIecTBeHHble OmIKOKN [OKasaHlle uTo Vudiluiicd He BIaneeT
00s13aTeIbHBIMU YMEHUSAMH 10 JAHHON TEME B MOJHOM Mepe.

OtMeTKa «1» cTaBUTCA, €CIU

[] pabota mokazana IOJHOEe OTCYTCTBIE YV YUdll erocs 00S3aTelbHbIX 2HAHNIT IyMEHHUi 110
MPOBEPSEMOI TeMe UM 3HAYUTENIbHAS YaCTh Pa0OTHI BHITIOJHEHA HE CAMOCTOSITENIBHO.

Oo0mas kaaccupukanus omMOOK

I'pyObIMuU cuuTaIOTCS OMIUOKHU:

[ ] HesHaHME oNpeNeNeHnsl OCHOBHBIX MOHATUN 23aKOHOB MPAaBWJ] OCHOBHBIXITONOKEHHN
TEeOpuH, He3HaHUE (HOPMYJ, OOIETPUHITHIX CUMBOJIOB 0003HAUEHUN BEIWYUH, CAMHHI] UX
U3MEPCHUS;

[ ] HesHaHMe HAUMEHOBAHNMIT €ANHNIL M EPEHNS

[ ] HeymeHne Bol IENMUTD B OTBETE [JIABHOE

[ ] HEYMeHnEe NpUMEHSTh 3HaHNS] aJIrOPUTMbI 171 PAll eH1s 3a1ay

[] HeymeHMe nenath BelBOMBI 1 000G EHILS
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HEYMEHNE UNTAThb U CTPOUTH T'pap NKN

[IoTeEPA KOPHA I/IJH/DOXpaHeHI/Ie IMOCTOPOHHETO KOPHH,

oTOpacblBaHne 0e3 OObSICHEHIIT OIHOTO U3 HUX,

pPaBHOZHAUHBIE UM Ol 1OKK

Bbl U CJIITENIBHBI € Ol MOKY €CJI OHU He SIBJISEO TCSI OICKOI

JIOTUUECKIE Ol NOKU

K Herpy0bIM ommbkam clielyeT OTHECTH:

[] HeTouHOCTb (DOPMYIIMPOBOK OIPENENIEHN]] NEATHH, TeOpHi, BHI3BaHHAS HEMOJIHOTOMN
OXBaTa OCHOBHBIX ITPU3HAKOB OIIPCACIIACMOIO ITOHATHUA WUIN SaMeHOﬁ OJIHOTI'O - ABYX N3 3TUX
HpI/ISHaKOB BTOpOCTCHCHHI)IMI/I;

[] HETOUHOCTE IPaprka

[] HepannoHaNbHBIN METOI PAll eHIS 3aaull NIl HEJOCTATOUHO MPOIYMAHHBII [JIAHOTBETA
(HapymeHI/Ie JIOTUKH, IOAMCHA OTACIBbHBIX OCHOBHBIX BOIIPOCOB BTOpOCTCHeHHHMI/I);

[] HepanoHaibHble MeTOAbl pa00Thl CO CIIPABOUHOI 11 IPYTOI JINTEPATYPOI]

[] Heymenue paiarh 3971auy, Bbl IOJIHATE 3aaHns B OCI eM BUJE

HenxoyeraMu SIBISIOTCS:

[] HepaloHaIbHbl e IPUEMB] BblUNCIIEHNIT 11 TPE0OPASOBHHMIA;

[] HeOpexHoe BulIIONHENIIE 2ANNCEl] UEPTEK el cXeM, IpabUKoB

HiEInnnn

Kpurepuu ouneHku u Tpe0oBaHMS K pelIeHUIO 32/1a4 BLICOKOT0 YPOBHS CJIOKHOCTH.
['maBHBIM TpeOOBaHMEM K pELIEHUIO 3aJaud Oblla U OcCTaércsi ero MaTeMaTHdecKas
NPaBUWIBHOCTh, @ UMEHHO:

[] mpu pat enny 2anauniob0ro coaepkaHus MPUEMIICMbI JTF00ObIe MATEMAaTHUECKHE METOIbI
— anreOpanyeckue, QyHKIMOHAIbHBIE, FpaduuecKkue, reOMETpUYECKUE, JIOTUYECKUE U T. [I.;
[] paiuoHaibHOCTH DAlleHUs pABHO KAk U €r0 HepalrOHANBHOCTR TMpU  OIEHKE BO
BHUMaHME HE PUHUMAETCS;

[] TexcT peil eH1s I0XKeH CIyXUTh 000CHOBAaHHUEM MPABUIILHOCTH MOJyYSHHOTO OTBETA,

[] dopma sanuci oTBeTa MOKET ObITh JH0 OOI 13 UCIONB3YEMBIX B COBPEMEHHOy4eOHOM
JAUTEpaType.

Kpurepuu oueHku u TpedoBaHNs K TECTUPOBAHUIO

JUIs TeKymero u MPOMEXYTOYHOTO KOHTPOJS YUeOHBIX mgocTvxkeHmid ydammxcs 10-11
KJIACCOB MOYET MPOBOAMUTHCS TECTUPOBAHKE, TECTHI COCTABJIEHbI HA OCHOBE KOHTPOJIBHO —
u3MepurenbHbIX MaTepuaioB EI'D. Ilpu npoBepke 3Tux paboT B MUCBMEHHOM €To

YaCTH ONUPAIOTCA HA CIEAYIOLINE TPUHIIUIIBL:

» TpoBepsieTcs TOJIbKO MaTeMaTHYECKOE COEpKaHUE MPEICTABICHHOIO PEIIeHNs,
MOTPELTHOCTH €T0 0(OPMIICHHUS HE SIBISIOTCS MTOBOJOM TSI CHU)KCHUS OLICHKH;

» CTemeHb MOAPOOHOCTH OOOCHOBAaHMH B PELICHWH JOJDKHA OBITH  pa3yMHO
noctaroyHo. lIpeTeH3uum K pelieHuro, CBS3aHHbIE C OTCYTCTBUEM CCBUIOK Ha
IIPABOMEPHO HUCIIONIb3yEMbIE CTAHAAPTHBIE (PAKTHI U IpaBWIIa (HAIPUMEDP, PABEHCTBO
BEPTUKAJIBHBIX yrioB, Teopema Iludaropa, ¢opmyna KOpHEH KBaapaTHOro
ypaBHEHUs, IEHCTBUS CO CTENEHSIMM WM JJorapu(MaMu 1 MHOTHE IpYTHUE), HE
IPEIbABISAIOTCS,

» HEKOTOpbIE MOTPEIIHOCTH PEIICHHH, HE OKa3aBIlNE CYIIECTBEHHOTO BIUSHUS HA
ero 000CHOBAaHHOCTb ¥ MPUHIIMITUAIIBHYIO PABUIIBHOCTh, MOT'YT PaclieHUBAThCS
KaK OIMCKH U HE IPUBOJNUTh K CHUKEHUIO OLIEHKU;

» pelieHne 3aJadd, B KOTOPOM OOOCHOBAaHHO IIONyYeH MPaBHIBHBIA OTBET,
OLICHMBAETCSI MAKCUMaJIbHBIM YHCIIOM OaJIJIOB;

20



Pabouas npoepamma cpeonezo obueco obpazosanusi no mamemamuxe MAOY COLL Nel
Ha 2015-2016 yuebnsiii 200

» OTBET MOXeT OBITh 3allMCaH B JIIOOOM BHUe, OLIEHUBAETCS He (OopMa 3alKCH OTBETA, a
€ro MpaBUIILHOCTD;

» HalM4Me MPaBWIBHOTO OTBETa TMPH TOJHOM OTCYTCTBUM TEKCTa pPELICHHUS
OLIEHUBAETCsI B HOJIb OAJLJIOB:

» ecJM Ha KakoM — JIM0O0 dTare pemeHus JomylieHa rpyoas ommoka, To Apyrue ero
9Tarbl, MPOBEAEHHBIE B padOTE MPaBUIBHO, MOTYT OBITh, TEM HE MEHEE, OLIEHEHBI
MOJIOKUTEIBHO, B COOTBETCTBUU C KPUTEPUAMMU.

HEHHOCTHBIE OPUEHTUPBI COAEPKAHUA YYEGHOI'O ITPEIMETA

MaremaTuueckoe 00pa30BaHHWE UIPAET BAXKHYIO pOJIb KaK B IPAKTUYECKOW, TaK U B
JYXOBHOH >kM3HM oOmecTBa. IlpakTuyeckas CTOpOHa MaTeMAaTHYECKOIO OOpa30BaHMS
CBsI3aHa C (OPMHUPOBAHHEM CHOCOOOB AEATEIBHOCTH, JYXOBHAasg — C MHTEUIEKTYaJlbHbIM
pa3BUTHEM YeJIOBEKa, (POPMUPOBAHUEM XapaKTepa U OOIIEH KyJIbTypBhI.

[IpakTuyeckas Moje3HOCTh MAaTEMATHUKU O0YCJIOBJIEHA TEM, YTO €€ MPEIMETOM SIBIISIIOTCS
dbyHIaMeHTaldbHbIEe CTPYKTYphl pEaJbHOTO MHUpa: MPOCTPAHCTBEHHbIE (QOPMBI U
KOJIMYECTBEHHbIE OTHOIIEHHUS] — OT MPOCTEHIINX, YCBAUBAEMbIX B HEMIOCPEACTBEHHOM OIIbI-
TE, IO JOCTATOYHO CJIOXHBIX, HEOOXOMUMBIX JUISI Pa3BUTHS HAYYHBIX U TEXHOJOTHUYECKUX
uaeil. be3 KOHKPETHBIX MaTeMaTUYeCKUX 3HAHUM 3aTpyJHEHO MOHMMAaHUE MPHUHIUIIOB
YCTPOICTBA M HCIOJIb30BAHHUSI COBPEMEHHOM TEXHHMKH, BOCIPHUSATHE U HWHTEpIIpETaIus
pa3zHoo0pa3HOM COLUAIIBHOM, SKOHOMUYECKOM, MTOJIUTUYECKON uHdopmarmmy,
Mas103(PeKTUBHA TOBCETHEBHAS MPAaKTHUYECKas IesATeNbHOCTh. Kaxk oMy 4enoBeKky B CBOEH
YKU3HU TPUXOJUTCS BBIMOJIHATH IOCTATOYHO CJIOXKHBIE PACUEThl, HAXOAUTh B CIPAaBOYHUKAX
HY’KHbIE (QOPMYJIbI U MPUMEHSATh WX, BIAJETh MPAKTHUYECKUMH MPUEMaMU F€OMETPUUYECKUX
U3MEPEHUH M MOCTPOCHUH, YUTAaTh HWH(POpPMAIMIO, MPEJICTaBICHHYIO B BHIYy TaOuIl,
auarpamMm, rpa@ukKoB, MOHUMaTh BEPOSITHOCTHBIM XapakTep CiaydallHbIX COOBITUH, CO-
CTaBJISITh HECJIOKHbBIE AITOPUTMBI U JIp.

be3 06a3oBoli MaTeMaTHYECKOW IIOATOTOBKHM HEBO3MOXXHO CTaTh 0Opa30BaHHBIM
COBPEMEHHBIM UYEJIOBEKOM. B IIKojie MaTemaTHka CIyXKAT ONOPHBIM MPEAMETOM IS
U3YYEHHS] CMEXHBIX JTUCLUUIIMH. B MOCIEeNIKONbHON KU3HU peaNbHOW HEOOXOIUMOCTBIO B
Hallll JHU SIBJSETCS HENpepbIBHOE 00pa3oBaHME, YTO TpeOyeT MOJHOLIEHHOM 0a30BOM
o0mieobpa3oBaTeIbHOM MOArOTOBKM, B TOM YHMCIIe M MaTemaruuyeckoil. M, HakoHel, Bce
Oobllle CHEUANIbHOCTEH, IZleé HEOOXOAMM BBICOKMH YpPOBEHb OOpa30OBaHMs, CBSI3aHO C
HETMOCPEJACTBEHHBIM MPUMEHEHUEM MaTeMaTHUKH (PKOHOMHUKa, Ou3Hec, (uHaHCHI, (PHU3MKa,
XUMHUS, TEXHMKa, HHPOpMaTuka, OuosOrHs, Mcuxojorus u Jp.). Takum obOpasowm,
pacmmpsieTcss Kpyr IIKOJBHUKOB, JJI1 KOTOPBIX MaTEéMaTHKa CTaHOBUTCS 3HA4YUMbIM
PEIMETOM.

Jns  KU3HM B COBPEMEHHOM  OOILIECTBE BAaXKHBIM  SIBIsETCA  (POpMHpOBaHUE
MaTEMaTU4YECKOr0 CTWJIA MBIIUICHHS, INPOSBISIOIEIOCS B OINPEICICHHBIX YMCTBEHHBIX
HaBbIKax. B mpolecce MareMaTnyeckol AEsITENIbHOCTH B apceHall IPUEMOB U METOJIOB Ye-
JIOBEUECKOI'0 MBIIUIEHUS] €CTECTBEHHBIM 00pa3oM BKIIOYAIOTCA MHAYKLUMS W JEOyKIus,
0o00O1IeHNEe M KOHKPETH3allus, aHaJlu3 U CHUHTE3, KiIaccupuKalus U cucTeMaTH3alus,
abctparupoBanue M aHayioruss. OObEKTbl MaTEMAaTUYECKUX YMO3AKIIOUEHUH M IpaBuia UX
KOHCTPYUPOBAHHUSI BCKPBIBAIOT MEXAHU3M JIOTUYECKUX NTOCTPOEHUH, BBIPA0ATHIBAIOT YMEHHUS
¢dopmynrpoBaTh, OOOCHOBBIBATH M JIOKa3bIBaTh CYKICHHUA, TEM CaMbIM DPa3BUBAIOT
JOrMYecKoe MblluIeHue. Beaymas posib NpUHAUIEKUT MaTeMaThke B (OPMUPOBAHUU
QITOPUTMUYECKOTO MBIIUIEHHUS,, B BOCIHUTAHUM YMEHUH JE€WCTBOBATH IO 3aJaHHOMY
QITOPUTMY M  KOHCTPYUpPOBaTh HOBble. B Xozme pemieHust 3aaady, OCHOBHOH y4eOHOI
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JeATeNbHOCTH Ha YpOKaxX MaTeMaTHKH, Pa3BHBAIOTCS TBOPUYECKAs M MPHUKIAJHAS CTOPOHBI
MBILIUICHUSI.

OOyueHne MaTeMaTUKE JaeT BO3MOKHOCTh Pa3BUBATh y YYAIIHXCS TOYHYIO, SKOHOMHYIO
1 uHQOpMATHBHYIO pedb, yMEHHE OTOuMpaTh Haubojee MOIXOAAIINE S3BIKOBBIE (B
YaCTHOCTH, CHMBOJIMUYECKHUE, TpauuecKue) cpeicTna.

Maremarndeckoe oOpa3oBaHHE BHOCHT CBOH BKJaa B (popMHupoBaHHE OOILIEH KyIbTYpHI
gyenmoBeka. HeoOXOaMMBIM KOMITOHEHTOM OOIIEH KYJIbTYPHl B COBPEMEHHOM TOJKOBaHHH
SIBIISIETCSI 00IIIee 3HAKOMCTBO C METOJAaMH MO3HAHUS JCUCTBUTEILHOCTH, IPEICTABICHUE O
npeaMeTe U METO/Ie MaTeMaTHKH, €r0 OTIIMYHUS OT METO/I0B €CTECTBEHHBIX U I'yMaHUTapHBIX
HayK, 00 OCOOCHHOCTSIX MPUMEHEHUS MATEMAaTHKHU U PEUICHUS HAYYHBIX M TPUKIATHBIX
3ajad.

W3ydyeHnne MaTeMaTUKd CHOCOOCTBYET 3ICTETHUYECKOMY BOCIHTAHHIO  YEJIOBEKa,
NOHMMAHUIO KpacoThl M M3SIIECTBA MAaTEMaTHYECKHX PACCYKICHHH, BOCHPUSATHUIO
TeOMETPUIECKIX (OPM, YCBOCHHIO UJIEH CHMMETPHH.

Hctopust pa3BUTHS MAaTEMaTHYECKOTO 3HAHHS AT BO3MOXXHOCTH ITOTIOJHHTBH 3arac
UCTOPUKO-HAYYHBIX 3HAHUN IIKOJBHUKOB, C(HOpPMUPOBATH Yy HHUX TMPEACTaBICHUA O
MaTeMaTUKe KaK dYacTh OOIIEeYEeIOBEUYeCKON KyJIbTYPhl. 3HAKOMCTBO C OCHOBHBIMHU
UCTOPUYECKUMHU BEXaMH BO3HHKHOBEHHUS W PA3BUTHUSI MAaTEMAaTUYECKOW HAYKH, C UCTOPHEH
BEJIMKAX OTKPBITHHA, WMEHaMH JIIOJel, TBOPUBIIMX HAyKy, JOJDKHO BOWTH B
MHTEJUICKTYAIbHBIN 0arax KaKIoro KyJIbTYpHOTO YeJIOBeKa.

OBIIEYYEBHBIE YMEHUS, HABBIKU U CIIOCOBBI AEATEJIBHOCTH.

B xozne ocBoeHus cosiepikaHusl MaTeMaTHYECKOro 00pa3oBaHus o0yJaronmecs
OBJIICBAIOT Pa3HOOOPA3HBIMH CITIOCOOAMH ACSITETLHOCTH, IPHOOPETAIOT U
COBEPIUEHCTBYIOT OIIBIT:

» BJaJCHHUA METOJaMHU JI0Ka3aTelIbCTB U aJITOPUTMOB PELICHHUS; YMEHUS UX TIPUMEHSTH,
IPOBOJIUTH J10Ka3aTEeJIbHbIE PACCYKIECHUS B XO/1€ PELICHUS 3a/1a4;

» BIAJCHUS CTaHIAPTHBIMH NMPHEMaMU PEIICHUS PAlMOHAIBHBIX U UPPAIMOHAIBHBIX,
MOKa3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YpPABHEHHH W HEPABEHCTB, HX
CUCTEM, MHCIOJIb30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX MpPOTpaMM, B TOM YHCIE IS
NIOMCKA MMYTU PELIECHUS U WUTIOCTPALIMU PELIEHUS] YPaBHEHUN U HEPABEHCTB;

» BIaJICHHUSI OCHOBHBIMHU MOHATHUSAMH O IUIOCKUX M IMPOCTPAHCTBEHHBIX TEOMETPUIECKUX
¢durypax, X OCHOBHBIX CBOMCTBAX;

» yMEHHs pacro3HaBaTh Ha YepTekaxX, MOJEISIX W B PEaTbHOM MHUPE IeOMETPHUECKUE
(Gurypsl; MpUMEHEHUsI U3YUYEHHBIX CBONCTB reoMeTpuueckux (uryp u dopmyn s
pelIeHHs TeOMETPUYECKUX 3a7a4 U 3a]1a4 ¢ IPAKTUYECKUM CO/IepKAHUEM;

» TIOCTPOCHHUS M WCCIICOBAHUS MATEeMATHYECKUX MOJENCH NIl ONMUCAHHS W PEIICHUS
NPUKIAIHBIX 33/1a4, 3a7a4 U3 CMEXKHBIX AUCLUIUINH;

» (hopMHpOBaHUS NPEACTABICHUI O MpoIeccax U SBJICHUSAX, UMEIOIIUX BEPOSTHOCTHBIH
XapakTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEATIbHOM MHUpPE, 00 OCHOBHBIX
MOHATUSX JIIEMEHTAPHON TEOPUH BEPOSTHOCTEM;

YMEHUN HaXOJUTh U OLIEHUBATh BEPOATHOCTU HACTYIUIEHUS COOBITUI B MPOCTEHIINX
NPAKTUYECKUX CUTYAIUSIX U OCHOBHbBIE XapaKTEPUCTUKHU CIIyYailHbIX BEJIHUYUH;
IPOBEPKHU U OLICHKHU PE3yJIbTAaTOB CBOEH pabOThI, COOTHECEHHUS UX C IMOCTaBICHHON
3ajjauel, ¢ IMYHBIM KU3HEHHBIM OIBITOM;

CaMOCTOSATEIbHON pabOThl ¢ ICTOYHUKAMM MH(OPMAINH, aHAIN3a, 0000LIEeHUS U
CUCTEMaTH3alMU NIOJyYeHHON HH(pOpMallMK, UHTETPUPOBAHNUS €€ B JIMYHBIH OIIBIT;
IPOBEJICHUS JOKa3aTENbHBIX PACCYKIEHUH, JIOTHYECKOI0 000OCHOBaHUS BbIBOJIOB,

v VvV VYV VY
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pa3nu4eHus T0Ka3aHHbBIX M HEJOKa3aHHbBIX YTBEPKACHUH, apryMeHTUPOBAHHBIX U
SMOLIMOHATIFHO YOCAUTEIBHBIX CYXKICHHIA;

> BBINOJIHEHHUS U CAaMOCTOSATEIBHOTO COCTABICHHSI aITOPUTMUYECKUX MPEANUCaHUN
¥ UHCTPYKIUI Ha MAaTeMaTHYECKOM MaTepuae;

» BBITIOJTHEHHSI PACUETOB MPAKTHUECKOTO XapaKTepa;

» HCIIOJIb30BAaHUS MAaTEMaTHUECKUX (OPMYI H CAMOCTOSITEILHOTO COCTABIICHUS (POPMYIT
Ha OCHOBE O0OOIIEHHS YaCTHBIX CIIy4aeB M SKCIIEPUMEHTA;

» CcaMOCTOSITENIbHOW M KOJJICKTHBHOM JEATETHHOCTH, BKIIIOUCHHSI CBOMX PE3YIbTATOB
B PE3yJbTAaThl paOOTHI TPYIIIEI, COOTHECEHHE CBOETO MHEHHSI C MHEHHEM JPYTUX
YyJaCTHHKOB Y4e€OHOTO KOJIJIEKTHBA M1 MHEHHEM aBTOPUTETHBIX HCTOYHHUKOB.

COJEPKAHUE YYEBHOI'O MATEPHUAJIA

10 kaacce

[TpumepHOe pacpeseseHne YacoB Ha n3yueHHe Kypca npeamera Maremaruka B 10 kiacce
COTJIaCHO y4eOHOMY IUIaHYy:

KOJINYECTBO YaCOB
Ne HazBanue 6moka 10A | 10A | 10Bb
¢-Mm |c-m
1. | MaremaTuka (AnreOpa u Havyajna MareMaTudeckoro ananmza) | 175 | 140 | 105
2. | Maremaruka (I"'eomerpus) 105 |70 70
BCEI'O 280 |210 [1/5
MaremaTtuka (Aaredpa M Ha4Yajaa MATEMAaTHYECKOI0 aHAJIN3A)
Pexomennyemoe
KOJINYECTBO YaCOB
Howmep N
4B HazBanue n3yuaemMoil riaBsl Ha U3yYeHUe
10A | 10A | 10Bb
b-Mm | c-n
1. Uucnossie pyHKITUN - 5 5
2. JlelicTBUTENbHBIC YHCIIa U MHOTOWICHBI 18 - -
3. Crenenn u kopHu. CteneHHble QyHKIIUU 19 20 17
4, [TokazaTenpHas u Jorapudmudeckue GyHKIUN 34 26
43
S. YpaBHEHUs 1 HEPABEHCTBA 15 13
6. Tpuronomerpuueckne GyHKIUN 42 38 27
7. TpuronoMeTpudyeckue ypaBHCHHs 1 HEPABEHCTBA 38 16 14
8. OneMeHThl KOMOMHATOPUKH, CTATUCTUKU U TEOPUU 10 3 3
BEPOSITHOCTEN
[ToBTOpEeHME 5 7 -
Peseps - 2 -
175 | 140 | 105

CoaeprxkaHue MporpaMMBbI O MTOCJICA0BATCILHOCTH M3Y4aeMOro MaTeprana Ha 0a30BOM
YPOBHC

1. Yucnossbie pyHKIUM
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Omnpenenenue 4ucioBoil GyHKIUKM U crocoObl e€ 3anaHus. CsolictBa QyHkuuidi. OOpaTHbIe
(GyHKIHH.

2. Crenenu u kopHu. CteneHHble GyHKINHU
I[lonsiTHE BEKTOpa N-ii cTeNeHu U3 AeicTBUTENbHOTO ncna. Pynxmuu y = Vx, ux cBoiicTsa
u rpaduku. CBoiictBa KOpHS N-ii ctemenu. IlpeoOpa3oBanue BBIpAKEHHM, COAEPIKAIIMX
panukansl. O6001IeHNEe NOHATHUS O MoKa3arese creneHu. CTeneHHble PyHKINU, X CBOMCTBA
U rpadukm.

3. Hoxka3aTeabHasi U Jorapupmuyeckas GPyHKIUH
[TokazarenpHast QyHkIus, ee cBoWctBa W rpaduk. [lokasaTenbHble ypaBHEHHS U
HepaBeHcTBa. [lonsatue norapupma. dynkuus y = log, x, e€ cBoiicTBa u rpadux. CBoicTBa
norapudmos. Jlorapudmuueckue ypaBHeHus. Jlorapupmuueckue HapBeHcTBa. [lepexon k
HOBOMY OCHOBAHHUIO JoTapugmMa.

4. YpaBHeHHSI H HEPABEHCTBA
PaBHOCHIIBHOCTH ypaBHeHUM. OOIIMe METOIbI pEIiCHUsT YpaBHEHUH. Perienre HepaBeHCTB C
OJHOM NEPEMEHHOM.

5. Tpuronomerpuueckue pyHKIUH
UucnoBasg OKpyKHOCTb. UucIiOBasi OKPYKHOCTh Ha KOOPAMHATHOM IIOCKOCTH. CUHYC H
KocuHyc. TaHTeHC W KOTaHTeHC. TpuroHomerpuieckue (YHKIUU YHCIOBOTO apryMEHTA.
Tpuronomerpudeckue GyHKIMH YriaoBoro aprymenta. @opmynsl npuBeacHus. DyHKIHS
y = sinx, e€ cBoiictBa u Tpaduk. DyHKIUA Yy = cosx, e€ cBoWicTBa U TpaduK.
[TepuoanuHOCTH byHKIII y = sinx,y = COSX. [IpeobpazoBanue rpaduKoB
TpUroHOMeTpudecKuX QyHkiuil. yHKIUsA Yy = tgx, y = ctgx, uX CBONCTBA U TpadUKH.

6. TpuronoMmerpuyeckue ypaBHeHUs
Apkkocunyc. Pemenue ypaBHeHus cost = a. Apkcunyc. Pelienue ypaBHeHus sint = a.
ApKTaHTeHC Hu apKKOTaHTCHC. Pemenne ypaBHEHUI tgt = a, ctgt = a.
Tpuronomerpudyeckue ypaBHECHHUS.

7. DiieMeHTbl KOMOMHATOPUKH, CTATUCTUKH U TEOPUHN BEPOSITHOCTEH
IloBTOpenue. lTorosoe mnoBTOpEeHHE Kypca BBICTPAUBAETCS yUYUTEIEM 10
pe3yibTaTaM MOHUTOPHUHTA 33 KaU€CTBOM YCBOCHHSI OCHOBHBIX TEM.

COI[CD)KaHI/IC IIPOrpaMMsbl IO IMOCJaACAOBATCIbHOCTH U3YYaCMOI'0O MaTCpuajia Ha HI)Od)I/IJIBHOM
YPOBHC

1. JleiicTBUTEIbHBIE YHCJIA 1 MHOTO4JICHBI

[Tonsatue HarypanbHOTO yicia. MHoxecTBa uyncen. CBONCTBA NEMCTBUTEIbHBIX YHCET.
Meron matemarnueckoil uHAykiuu. llepectanoBku. Pazmemienus. Couetanusl.
Jloka3aTenbCTBO YUCIOBBIX HEPABEHCTB. JlenuMocCTh 1enbIX yrcesn. CpaBHEHUE 110 MOAYJIIO
M. 3a1a4U C LEJIOYUCICHHBIMA HEU3BECTHBIMU.

Paunonansuble BeipaxeHus. @opmyiiel OnHoMa Her0TOHA, CyMMBI M Pa3HOCTH CTEIIEHEH.
PannonaneHble ypaBHeHUsA. CUCTEMBI pallUOHAJIBHBIX YPaBHEHUI. MeTOoJl MHTEpBajIoB
pelieHns HepaBeHCTB. PanmonanbHbie HepaBeHCcTBa. CHCTEMBI PALIMOHATIBHBIX HEPABEHCTB.

24



Pabouas npoepamma cpeonezo obueco obpazosanusi no mamemamuxe MAOY COLL Nel
Ha 2015-2016 yuebnsiii 200

2. KopeHnn cTenenu n
[MousTue pyHKuu u ee rpaduka. OyHkiwmsa y = x ' . [IOHATHE KOPHS CTENEHU 7. KOPHU
YEeTHOM U HEUeTHOU cTeneHel. ApupmMerndecknii KopeHb. CBOICTBa KOHEH CTEIIECHH 7.

OyHKIUS Y = ﬁ"f; X >=0

3. CTeneHnb MOJI0KHTEILHOI0 YHCIa

[TonsiTME M CBOMCTBA CTENEHU C palMOHAIIBHBIM NTOKa3aresem. [Ipenen
nocsenoBarenbHocTU. CBOMCTBA MpeenoB. beckoHneuHo yObIBaroias reomeTpuieckas
nporpeccusi. Yucno e. IloHsitue crenenu ¢ upparmoHaibHbIM MokaszateneM. [lokazaTenbHas

byHKIHA.

4. Jlorapugmsl
[Tonsitue u cBoiicTBa norapudmos. Jlorapupmuyeckas GyHKIUS

5. loka3aTtenbHbIe U JorapumMuieckne ypaBHeHUsI 1 HEPABEHCTBA
[Ipocreitmme norapupMuyeckre ypaBHEHHUS U HEPaBEHCTBA. Y paBHEHUS U HEPABCHCTBA,
CBOJISIIIAECS K MPOCTEUIIINM 3aMEHON HEU3BECTHOTIO.

6. CHHYC M KOCHHYC yTJa
[Tonsatue yrina u ero Mepsl. OnpenereHne CHHyca 1 KOCHHYCa yTiia, OCHOBHBIC ()OPMYIIBI JJIs
HUX. APKCUHYC 1 apKKOCHUHYC.

7. TaHreHC U KOTAHI€HC yrJa
OmnpeneneHus TaHTeHCa U KOTAHTE€HCA yrila U OCHOBHBIE (DOPMYIIBI ISl HUX. APKTaHT€HC U
ApPKKOTAHTEHC.

8. ®opMy.JIbl CJI0KEHUSI

Kocunyc cyMMBI 11 pa3HOCTH IBYX YIJI0B. POPMYIIBI 7151 IOMIOJIHUTEIBHBIX yriioB. CHHYC
CYMMBI ¥ pa3HOCTHU ABYX yrioB. CyMMa U pa3HOCTh CHHYCOB ¥ KOCHHYCOB. ®OpMYIIBI 11715
JIBOMHBIX ¥ MOJIOBHHHBIX YTIIOB. [Ipon3BeieHne CHHYCOB U KOCUHYCOB. DOpMYITBI IS
TaHTCHCOB.

9. TpuroHomerpuueckue (PYHKIIUM YHCJIOBOI0 apryMeHTa
Oyukmn Y = Sin X, Y = C0S X, Y = tg X, Y = ctg X.O0paTHbie TPUTOHOMETPHUYECKHE () YHKIIHH.

10. TpuronoMeTpuveckue ypaBHeHHsI H HEPABEHCTBA

[IpocTenmme  TPUTOHOMETPUYECKHE  ypAaBHEHUsA. [pUTOHOMETPUYECKHE  YpPaBHEHWS,
CBOASIIMECS K IPOCTEHIIMM  3aMEHOM  Heu3BecTHOro. IlpumeHeHune  OCHOBHBIX
TPUTOHOMETPUYECKUX (OPMYT Il pellieHus ypaBHeHHH. OJHOpPOJHBIE ypaBHEHMS.
[IpocTenmme  TpUrOHOMETPHUYECKHME  HepaBeHCTBAa. HepaBeHcTBa, cBomsmmecs K
IIPOCTEUIINM 3aMEHON HEM3BECTHOI'O BBEJICHUE BCIIOMOTaTEIbHOIO YIJIA.

11. Dy1eMeHTHI TEOPUHU BEPOSATHOCTEIA.
[TonsiTHs 1 CBOWCTBA BEPOSITHOCTH COOBITHS.
OTHOCHUTENBHAs YacTOTa COOBITUS. Y CIOBHAs BeposATHOCTh. He3aBucumble coObITHSL.

Yposenv oos3amenvhoi noozomosxu.
3nars/YMerh
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BBIIOJIHATh apU(PMETUUECKHE JAEHCTBUS, coueTas YCTHbIE U IHMCbMEHHbBIE IPUEMBI,
NPUMEHEHUE BBIYMCIIUTENBHBIX YCTPOICTB;

HAXOAWUTh 3HAYECHHS KOPHS HATypalbHOM CTENEHH, CTENEHH C PalMOHAIBHBIM
HoKaszareneM, Jiorapupma, HCHOIb3ysd MNP HEOOXOAUMOCTU  BBIYMCIUTENIBHbBIE
YCTPOMCTBA;

MIOJIB30BATHCS OLIEHKON M TIPUKHUIKON TPH MPAKTHUECKUX PacyeTax;

NPOBOAUTH IO M3BECTHBHIM (OpMyJaM U IMpaBwiIaM NpeoOpa3oBaHHs OyKBEHHBIX
BBIPOKEHHH, BKJIFOUAIOMINX CTETICHHU, PAJUKAIIBI, JIOTAPHU(PMBI U TPUTOHOMETPHUYECKHUE
byHKIMH;

BBIYMCIIATH 3HAYEHHS YMCIIOBBIX M OYKBEHHBIX BBIPXEHHH, OCYIIECTBIISISI HEOOXOIUMBIE
HOZICTAaHOBKH U MTPeo0pa3oBaHus;

UCTIONB30BaTh TMPHOOPETEHHBIE 3HAHWS M yMEHUS B TPAKTHUYECKOH MIESTETHHOCTH |
OBCEIHEBHON YKU3HU IS

APAKMU4eckux pacyenos no opmynam, 8K0Yas hopmyinl, cooepicaujue cmenenu, paoukavl,
J102apuhmMvl U mpueoHomempudeckue QYHKYUU, UCNoIb3ys Npu HeoOX0OUMOCMU CHPABOYHbIE
Mamepuanvl U npocmeriuiue olyUCIUmebHvle YCmpoucmed,

OMpenessATh 3HaueHHe (PYHKUUU MO 3HAYEHHMIO apryMEHTa IpH pa3IMyHbIX crocolax
3amaHus (PYHKINHY;

CTPOHTH TPaPHUKU H3yUCHHBIX ()YHKITHIA;

OIUCHIBATH 0 IpaUKy U B MPOCTEHIINX CIydasx Mo ¢opmyse MOBEACHUE U CBOMCTBA
(GyHKLMH, HAXOUTh 10 rpaduKy QYHKIMHA HAUOOJbIIME U HAUMEHBIIINE 3HAYCHHUS;
pelarh ypaBHEHHMs, POCTEHIINE CUCTEMbl YPAaBHEHUA, UCIIONb3Ysl CBOMCTBA (DYHKUMIA U
UX TpauKoB;

UCIIONb30BaTh IPUOOPETEHHBbIE 3HAHMS M YMEHUS B IPAKTUYECKOM JESITeNbHOCTH U
IOBCEHEBHON YKU3HU JUTIS:

ONUCAHUA C NOMOWDBIO DYHKYUU PA3TUYHLIX  3A8UCUMOCTEU, NPeOCMmAGIeHUs Ux
epaghunecku, uHmepnpemayuu 2pagpuros;

pelaTh paloHaIbHbIE, TOKA3aTeIbHbIE U JIOrapu(pMUUECKUE YPaBHEHUS 1 HEPaBEHCTBA,
MPOCTENIINE UPPALUOHATIBHBIE U TPUTOHOMETPUYECKHUE YPABHEHNS, UX CUCTEMBL,
COCTABJIATh YPABHEHMsI M HEPABEHCTBA 110 YCIIOBUIO 33/1a4H;

UCTIONB30BaTh YISl MPHOMIDKEHHOTO PEUIeHHs YPaBHEHW W HEPaBEHCTB TpapUueCKHid
METOZ;

U300paxaTh HA KOOPIMHATHOMN IJIOCKOCTH MHOYKECTBA PEIICHNUH MPOCTEHIINX YpaBHEHUI
U UX CUCTEM;

UCIIOJIb30BAaTh NPUOOPETEHHBIE 3HAHUS M YMEHUS B NPAKTUUECKOW JEATEIBHOCTH U
MIOBCETHEBHOM YKU3HU JUTS:

nocmpoerue u UCCcne008aHus npocmeiimux mamemamudecKux MO@@]ZGI/Z'

pelnarh IPOCTEHIME KOMOWHHMPOBAHHBIC 3aadd METOJOM Iepedopa, a TaKke C
UCTIOJIE30BAHUEM U3BECTHBIX (DOPMYIT;

BBIUHCIIATh B TIPOCTEHIIIMX CITy4asX BEPOSTHOCTH COOBITHIA Ha OCHOBE TOJICYETA YHCIIa
HCXOJIOB;

UCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHS B MPAKTUYECKON AESITENLHOCTH U
MMOBCEHEBHOM KU3HU JIJIS:

AHAU3A PEaNbHBIX YUCTOBbIX OAHHBIX, NPEOCMABIeHHbIX 8 8U0e OUACPDAMM, 2PAPUKO8;
ananuza uHgopmayuy cmamucmuyecko20 xapakmepa.
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Maremaruka (I'eomerpus)

Howmep Pexomenngyemoe
TJIaBBI KOJIMYECTBO YacOB
(TeMbl) Ha3zBaHue n3yuaemMoii TJIaBbl Ha U3y4YCHHE
10A | 10A | 10b
¢G-Mm | c-m
BB [MpenmeT crepeomeTpun. OCHOBHBIE TIOHSATHUS M aKCHOMBI 7 5 5
crepeomerpun. IlepBhie creacTBUS U3 TEOpEM
1. [TapamienbHOCTh MPSAMBIX M TUIOCKOCTEH 27 19 19
2. [TepnieHIUKYASPHOCTH MPSMBIX U IJIOCKOCTEN 33 20 20
3. MHoOrorpaHHUKH 9 12 12
PaccTosiHus B IpOCTpaHCTBE 7 - -
4. BekTopsl B mpocTpaHCcTBE - 6 6
BekTopHBII METO/ B IPOCTPAHCTBE 22 - -
[ToBTOpEeHME 6 6
Peseps 2 2
Bcero 70 70

COI[CD)KaHI/Ie OporpaMmal 11O NOCJICAOBATCIBHOCTH M3YYACMOT'0 MaTCpHaia

BeeneHnne (aKCMOMBI CTEPEOMETPUHN U UX CIEACTBUS).

[IpencraBnenue pasnena reoMeTpun — crepeoMerpu. OCHOBHBIE MOHATUS CTEPEOMETPHUH.
AKCHOMBI CTEpEOMETPHM U UX CJIEACTBUA. MHOTOTpaHHHMKH: KyO, Napajuienenunesn,
IPSAMOYTOJIBHBIM IapajulelIeNIMIe ],  [pU3Ma, MNOpsMas [pU3Ma, IpaBUibHAs IIPU3Ma,
nupamMuja, NpaBwibHasg nupamMuga. MoJenupoBaHME MHOTOIPAHHUKOB W3 Pa3BEPTOK U C
IIOMOIIIBKO TEOMETPUUECKOT0 KOHCTPYKTOPA.

Lenb: o3nakomums yyawuxcs ¢ OCHOBHbIMU CEOLUCMBEAMU U CNOCOOAMU 3A0AHUS NIOCKOCIU
Ha baze epynn aKcuom cmepeomempuu U ux cie0Cmeull.

OcHoBHas 1enb — Cc(HOPMHUPOBATH MPEACTABICHUS YYalIUXCS 00 OCHOBHBIX TOHSATHUSIX U
aKCHOMaX CTEPEOMETPHH, MO3HAKOMHUTH C OCHOBHBIMH IPOCTPAHCTBEHHBIMU (UTYpaMH U
MOJICIUPOBAHUEM MHOTOTPaHHHUKOB.

1. ITapanseJbHOCTH NPAMBIX U IJIOCKOCTEH,

Ilepecekaromuecs, MapaieabHble W CKPEIIMBAIOLIMECS IPSMBIE B  IIPOCTPAHCTBE.
Knaccudukanus B3aMMHOIO pacHojiOKE€HUs JABYX MpsIMBIX B mpocTpaHcTse. IIpusHax
CKpeLIMBAOIUXCsl NpsAMbIX. [lapajuienbHOCTE NpsAMOM M IIOCKOCTH B IIPOCTPAHCTBE.
Knaccudukanmst  B3aMMHOTO  pAcloJIOKEHHST  NpSAMOM M IUIOCKOCTH.  [Ipm3Hak
napajuieIbHOCTH NpAMOM U TiockocTH. [lapaminensHocTs AByX miockocTeil. Kinaccudukanus
B3aMMHOI'O PAaCIOJIOKEHUS IBYX IUIOCKOCTEW. IIpu3HaKk nmapajuieIbHOCTH JBYX IUIOCKOCTEM.
[Ipu3Haku napasuieIbHOCTH IBYX IPSIMBIX B IIPOCTPAHCTBE.

HeHbZ oamo yuawumca  cucmemamudecKkue 3HAHUA 0 napajalelbHoCmu nNpAmMblx U
niockocmell 8 npocmpaHcmee.

OcHoBHas ocjiab — C(l)OpMI/IpOBaTB NpCACTABJICHUA yHallIUXCs O MOHATHUN TAaPAJUICIIBHOCTHU U
O B3aMMHOM DpPACIIOJOKCHUU IIPAMBIX H IUIOCKOCTEN B IMpOCTPAHCTBC, CHUCTCMATHYCCKU
N3YIUTDH CBOMCTBA napaJjuiClIibHbIX TIPSAMBIX H HHOCKOCTCﬁ, IIO3HAKOMUTBh C IIOHATHAMU
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BEKTOpa, M[apajuleIbHOTO IIEPEHOCa, IApajyIeIbHOrO0 IPOCKTUPOBAHUSA U HAYy4YUTh
M300pakaTh MPOCTPAHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH B TAPAJUICIIEHON MPOESKIIUH.

B nanHolf Teme 0000IIArOTCS WM3BECTHBIE M3 IUIAHUMETPUM CBEACHHS O MapaUICIbHBIX IMPSIMBIX.
Bonburyio moMomis mpu MIUTIOCTPALIMU CBOMCTB MApajIeIbHOCTH M TMPHU PEUICHUH 337a4 MOTYT
0Ka3aTh MOJICJIN MHOTOTPaHHUKOB.

31ech ke ydaurrecs 3HaKOMATCS ¢ METOJJOM M300pakKeHUs MPOCTPAHCTBEHHBIX (DUTYP, OCHOBAaHHOM
Ha TMapajuleJbHOM TPOCKTHPOBAHUH;  TOJIYYAlOT HEOOXOIMMBbIE TNPAKTUUYECKUE HAaBBIKA IO
N300paKEHUIO MTPOCTPAHCTBEHHBIX (PUTYp HA TUIOCKOCTH. [ JONOJTHUTEIBHOTO HW3Yy4YEHUS MOTYT
CIIY’)KUTh 33/1a41 Ha MIOCTPOCHUE CEYCHU MHOTOTPAHHUKOB TIOCKOCTBIO.

2. [lepnieHANKYJISIPHOCTH MPSAMBIX M IJIOCKOCTEM.

Yron  mexay  OpsAMBIMA B NpOCTpaHcTBe.  [lepneHAauMKylIsspHOCTH  NPSMBIX.
[lepneHIUKYIAPHOCTE NMPSMON M IIIOCKOCTH. [IpuM3HAaK NEpHeHAMKYISIPHOCTH MNPSMON U
wiockoctu. OpToroHanbHoe NMpoekTupoBanue. [lepneHaukynsp U HaKJIOHHAsA. YTOJ MEXAY
IpSIMOM M IUIOCKOCTBIO. JIByrpaHHbld yros. JIMHEWHBIM Yros JABYTpaHHOIO  yrIua.
[TepneHauKyIApHOCTE IIIOCKOCTEH. [IpU3HAaK NEPNEHIUKYISIPHOCTH  ABYX IIIOCKOCTEH.
Paccrostnue Mex1y ToUkaMu, IPSMBIMU U IUNIOCKOCTSIMU.

Lenb: damb yuawumcs cucmemamuyeckue 3HAHUA O NEPNEHOUKYIAPHOCMU NPAMbIX U
NI0CKOCMelU 8 NPOCMPAHCMEe,; 86eCMU NOHAMUE Y208 MeHCOY NPAMIMU U NIOCKOCMAMU.
OcHoBHass 1enb —  chopMuUpoBaTh  MPEACTABICHUS  YYalIUXCS O  TOHATHAX
MEPIECHAUKYISPHOCTH TPAMBIX U IUIOCKOCTENM B MPOCTPAHCTBE, CHUCTEMATHUYECKH HU3YUUTh
CBOMCTBA MEPNEHAMKYJSIPHBIX NPSIMBIX W IUJIOCKOCTEH, IIO3HAKOMHUTh C IOHSATHUEM
LHEHTPAJIBLHOTO MPOEKTHUPOBAHUS M HAYYUTh H300pa)kaTh MPOCTPAHCTBEHHbIE (QUTYpHI Ha
IIJIOCKOCTH B LIEHTPAJIbHOM MPOEKIUH.

B nanHoii Teme 000011at0TCSl U3BECTHBIE U3 TNIAHUMETPUU CBEJICHUS O MEPHEHIUKYISIPHBIX MPSIMBIX.
Bonburyio moMonis npu WIITIOCTPALMK CBOMCTB MEPIEHIUKYISIPHOCTH U MPHU PEIIEHUHU 33]a4 MOTYT
0Ka3aTh MOJIEJIM MHOTOIPaHHUKOB.

B xayecTBe MONMOJHUTENHHOTO MaTE€pUaa YydYalldecs 3HAKOMSTCS C METOJOM H300paKeHUS
MPOCTPAHCTBEHHBIX (UTyp, OCHOBAHHOM Ha LEHTPaJbHOM NpOeKTHpoBaHWU. OHHU Y3HAIOT, YTO
LHEHTPAIbHOE MNPOEKTUPOBAHUE HCIOJB3YETCsS HE TOJBKO B TE€OMETPUM, HO M B >KUBOIIKCH,
dororpaduu U T.A., UYTO BOCIPUSATUE YETOBEKOM OKPYKAIOLIUX MPEAMETOB MOCPEACTBOM 3pPEHUS
OCYILECTBIISICTCS IO 3aKOHAM IIEHTPAJIbHOTO MPOEKTUPOBAHU. YUalluecs MoJy4aroT He00X0AUMBbIe
MPAKTUYECKHE HABBIKM MO M300paKEHUIO MPOCTPAHCTBEHHBIX (UTYp HA TUIOCKOCTH B LIEHTPAJIBHOM
MPOEKIUH.

3. MHOrOrpaHHMKH
MHororpansbeie  yribl. BpIykible MHOIOTpaHHHKM M MX CBOMCTBA. lIpaBuibHbIE
MHOTOI'PaHHUKH.

Llens: cpopmuposame y yuawuxca npeocmasnenue 06 0CHOBHbIX GUOAX MHO20SPAHHUKOS U
UX C60UCMEAX, PACCMOMPEMb NPASUNbHbIE MHO2OCPAHHUKU.

OcHoBHas 11eb — MO3HAKOMUTH YYAIIUXCS C MOHATUSIMU MHOTOTPAHHOTO YIJIa M BBIMYKJIOTO
MHOTOTPaHHUKA, PAaCCMOTPETh TEOpeMy Oilliepa U €€ NPWIOKEHUS K PELICHUI0 3ajad,
chopMHUpOBaTH TMPEJICTABICHUS O MPABWIBHBIX, TMOJYNPAaBUIBHBIX W  3BE3QYaThIX
MHOTOTPaHHUKAX, [I0KA3aTh IPOSABIECHUS MHOTOITPAaHHUKOB B IIPUPOJE B BUJE KPUCTAIIIOB.

Cpenu mpoOCTpaHCTBEHHBIX (UTYp 0c000€ 3HAYECHHE MMEIOT BBHIMYKIbIE (UTYpHI M, B YaCTHOCTH,
BBITTYKJIbIE MHOTOTpaHHUKH. Teopema Ouiaepa O 4YHCIIEe BEpIIMH, pedbep W TpaHEH BBITYKIOTO

28



Pabouas npoepamma cpeonezo obueco obpazosanusi no mamemamuxe MAOY COLL Nel
Ha 2015-2016 yuebnsiii 200

MHOTOTPaHHHUKA UTPAET BAXKHYIO POJIb B PA3JIMUHBIX 00JIACTAX MAaTeMAaTUKH U ee MpuinoxeHusx. [Ipu
W3YYCHUU TPABUIBHBIX, MOJYIPABUIBHBIX M 3BE3AYaThIX MHOTOTPAHHUKOB CIEAYET HCIIOJIb30BATh
MOJIEIH 3TUX MHOTOIPaHHUKOB, U3TOTOBJIEHHE KOTOPBIX OMKUCAHO B YUeOHHUKE, a TaKkKe rpapuueckue
KOMITbIOTEPHBIE CPE/ICTBA.

Paccmoanusn ¢ npocmpancmee. Paccmosinue M@OfC()y CKpewuUsaromumucs npAMbIMU.
Paccmosinue om mouxu 0o I’lp}ZJI/IOZZ Paccmosinue om mouxku 0o niockocmu.

4. BeKTOpHI B NIPOCTPAHCTBE

Bekropel B mpoctpanctBe. [lelictBus Han BekTopamu. KosummHeapHble M KOMIUIAHApHBIE
BEKTOpBI. PaznmokeHue BeKTOpa N0 TPEM HEKOMIUIAHAPHBIM BeKTopaM. [lapannenvHuili
nepenoc. Ilapannenvnoe npoexmupoeanue u e2o ceoucmea. llapannenvhvie npoexyuu
naockux uayp. Hzobpadxcenue npocmpancmeennvix ¢ueyp Ha niaockocmu. Ceuenus
MHO202pannukos. Mcmopuueckue ceedeHus.

Hean: copmuposame y yuawuxca nouamue eeKmopa 8 NPOCMPAHCMEe; PACCMOMPEmb
OCHOBHblEe onepayuu Hao 8eKMopPamu.

Bexkmopnotit memoo 6 npocmpancmee. [Ipumenenue 6eKmopHo2o0 Memood K peuleHUro
3a0au. Koopounamwi 6 npocmpancmee. OcHosHvie 3a0auu 6 xoopounamax. [Ipumenenue
KOOPOUHAMHO20 MeMOoOad K peueHuro 3a0ai U 00Ka3ameibCmey meopem.

IHoBTOpenue MTOroBoe moBTOpEHUE Kypca BBICTPAUBAETCS YUUTEIEM IO pe3yJibTaTam
MOHUTOPUHTA 32 KAYECTBOM YCBOEHHUS OCHOBHBIX TEM.

Lenb: nosmopums u 0606wums mamepuan, uzydennsiii 8 10 kiacce.

Yposenwv o6a3amenvroit noocomosxu
3namuv/ymemo

® COOTHOCHUTH IIJIOCKHE T€OMETPUYECKUE (PUTYpBI U TPEXMEpPHBIE OOBEKTHI C UX
OMHMCAHUEM, YEePTEkKaMH, H300paKEHUSIMHU; pa3IndaTh W aHAIM3UPOBATH B3AaUMHOE
pacrosioxxenue Quryp;

e 1300pakaTh reoMeTpuyeckre GUTypHI U TeJa, BHIMOIHATH YEPTEXK MO YCIOBUIO
3a/1a4u;

e pemaTh TEOMETPUYECKHE 3a/laud, OINHUPasCh HAa U3YYEHHBIE CBOMCTBA
MJIAHUMETPUYECKUX U CTEPEOMETPUYECKUX (UTYyp U OTHOIICHHM MEXIYy HHUMHU.
[Tpumensis anrebpanyecKkuii ¥ TPUTOHOMETPUUECKHI armapar;

® IPOBOJUTH JIOKA3aTelIbHbIE PACCYKICHUS MPU pElIeHUH 3aaad. Jloka3bIBaTh
OCHOBHBIE TEOPEMBI KypCa;

® BBHIUUCIATH JIMHEWHBIE DJJIEMEHThI W YAl B MPOCTPAHCTBEHHBIX
KOH(UTypanusx;

® CTPOUTH MPOCTEHIITNE CEUYEHUS MHOTOTPAHHUKOB.

HCMO0JIb30BAaTh NPUOOPeTEeHHbIE 3HAHUS U YMEHHs B IPAKTUYECKOil 1eATeJIbHOCTH U
NMOBCEIHEBHOM KU3HU JJIS:

® ICClIeIOBaHMs (MOJEIUPOBAHUSI) HECIOXKHBIX MPAKTUYECKUX CHUTyallud Ha
OCHOBE M3Y4YEHHBIX ()OPMYJ M CBOMCTB MPHU PEIICHUU MPAKTUYECKUX 3a]a4, UCIIONIb3Ys
pv HEOOXOAMMOCTHU CIIPABOYHUKHU U BBIYUCIUTENbHBIE YCTPOUCTBA.
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11 kaace

[IpumepHOe pacmpenenenne yacoB Ha U3y4eHHe Kypca mpeamera Martemaruka B 11 kmacce
COTJIaCHO y4eOHOMY IUIaHYy:

KOJIN4YCCTBO 4aCOB

No HazsBauue 0oka 11A |11 | 11B

1. | Marematuka (AnreOpa u Hauajga maTeMatuueckoro ananusa) | 140 | 140 | 140

2. | Maremaruka (I'eomeTpusi) 70 70 70

BCEI'O 210 210 |?210

Martematuka (AJiredpa ¥ Ha4YaJIa MAaTEMATHYECKOI0 AHAJIN3A)

Howmep | Ha3zBanue n3ydaemoi riaBbl Pexomenngyemoe
TJIaBBI KOJINYECTBO YaCOB
Ha U3y4eHUE
11A |11 |11B
[ToBTOpenue marepuana 10 kiacca 6 6 6
1. IIpeobpazoBaHre TPUTOHOMETPHUIECKUX BBIPKCHUHN 15 15 15
2. [TpousBonHas 42 42 42
3. [TepBooOpa3Hast u HHTETpaI 18 18 18
4, Cuctembl ypaBHCHHI 1 HEPABEHCTB 14 14 14
S. DOnemMeHThl KOMOMHATOPUKH, CTATUCTUKU U TEOPUU 10 10 10
BEPOSATHOCTEN
IToBTOpEeHUE 31 31 31
Pezeps 4 4 4
140 | 140 | 140

CoaepkaHue MporpaMMBbl IO MOCISI0BATEILHOCTH M3YYaeMOro MaTepuaia

IloBTOpenue marepuana 10 knacca

1. TlpeoGpa3oBaHue TPUTOHOMETPUYECKUX BhIPasKeHU
CuHyC 1 KOCUHYC CYMMBI U pa3HOCTH apryMEHTOB. TaHI'€HC CYyMMBbI U Pa3HOCTH apIyMEHTOB.
®opmynbl ABOHHOro aprymenTta. [IpeoOpa3oBaHue cCyMM TPUTOHOMETPUYECKHUX (YHKIHUHI B
npousBenennu. [IpeoOpa3zoBanne mpoN3BEICHII TPUTOHOMETPUIECKHX ()yHKIIHHA.

2. IlpousBoanas

Uucnosble MocieaoBaTeNbHOCTH M HMX cBoictBa. IIpemen mocnenoBarenbHocTH. Cymma
OeCKOHEUHOI TeoMeTpuueckoi mnocnenoBatenbHocTu. [lpenen ¢ynkuuu. OmnpeneneHue
IIPOU3BOHOM. Brruncnenne IIPOU3BOJHBIX. HuddepennupoBanue CTEIICHHOM,
MoKa3aTeIbHOM U JjorapudpMuueckorl (QyHKIMNA. YpaBHEHHE KacaTelIbHOM K Tpaduky
¢byakiuu. [IpuMeHnenne MpoOU3BOJHON IS UCCIENOBaHUN (YHKIUNA HAa MOHOTOHHOCTHh U
skcTpemymsbl. [locTpoenue rpadukoB ¢yakiuid. [I[puMenenne mpon3BOIHON JJisT OTHICKAHUS
HauOOJIBIIETO ¥ HAUMEHBIIIETO 3HAUYCHUN HENPEPHIBHON (YHKIIMM HA MPOMEXYTKE. 3aaadu
Ha OThICKaHUE HAHOOIBIINX U HAMMEHBIINX 3HAYCHUI BEJIUYUH.

3. IlepBooOpa3Hasi U HHTErpaj [TepBooOpa3nas. HeompeneneHHbIii WHTETpal.
OrnpeneneHHbIN HHTETPAI.
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4. CucremMbl ypaBHeHUI 1 HEPABEHCTB
CucreMbl ypaBHEHUIN. YpaBHEHUsI U HEPABEHCTBA C TapaMeTpaMHu.

5. DJieMeHThl KOMOMHATOPUKHU, CTATUCTUKH U TEOPUH BEPOSITHOCTEH
®opmyna Ounoma Hprotona. CrywaiiHble COOBITHS M HMX BEpPOSTHOCTb. BeposTHOCTH U
CTAaTHCTHYECKAsl YacTOTa HACTYIUICHUS COObITHS. PerneHwe mpakTHYeCKUMX 3amad ¢
MPUMEHEHHUEM BEPOSITHOCTHBIX METO/IOB.

IloBTOpenue. VIToroBoe MOBTOpEHHE Kypca BBICTPAUBAETCS YUUTEIEM IO pe3yJibTaTaM
MOHUTOPUHTA 32 KAYECTBOM YCBOEHHUS OCHOBHBIX TEM.

Ypoeenv o6a3amenvnoit noocomosxku

3namv/ymems

peoOpa3oBbIBATh TPUTOHOMETPHUIECKHE BRIPAKEHHUS C TIOMOIIIBIO (HhopMyIT;

BBIUUCIISITh TPOW3BOJHBIE W TIEPBOOOpA3HBIE AJIEMEHTapHBIX (DYHKIMH, HWCHOIB3Ys
CTIPaBOYHBIC MATEPUAITHI;

UCCIIEZIOBaTh B TMPOCTEHINIMX ciydasX (YHKIUA HA MOHOTOHHOCTh, HAaXOIHUTh
HauOOJBIIE W HAUMCHBIIHNE 3HAYCHUS (YHKIWH, CTPOUTh TPadMKH MHOTOWICHOB H
MPOCTEHIITNX PAIMOHATIBHBIX (DYHKIIMKA C MCIOJBL30BAaHUEM armapaTa MaTeMaTHYeCKOTO
aHaJIN3a;

BBIYMCIISITH B IPOCTEUIIIMX CITyYasix TUIOIIA/IM C UCIIOJIb30BAHUEM TIEPBOOOPA3HOIA;
UCTIONB30BaTh TPUOOPETEHHBIC 3HAHWS W YMEHHS B TMPAKTUYECKOM JIESITETIbHOCTH H
TOBCETHEBHOM KWU3HU TS

PpeulerHus I’lpl/lR'JZCIOHbe 361061'—!, 6 Mom Hucie coyuanrbHO-9KOHOMUYECKUX U QbLBM'JQCKLLX, HA
Haubobuue U HAUMEHbLUUUE SHAY€HUA, HA HaxodcoeHue CKopocmu u YyCKOpeHUAL.

BBIYHCIISATh TPOM3BOJHBIE W TEPBOOOPA3HBIC IIEMEHTAPHBIX (YHKIWIA, HWCIONB3YS
CIPaBOYHBIC MATCPHATIBI;

UCCIIeZIOBaTh B MPOCTEHINIMX cClydasX (YHKIUA HAa MOHOTOHHOCTh, HAaXOHUTh
HauOOJIbIINE W HAaWMEHbIINE 3HA4eHUs (YHKIWH, CTPOUTh TPpadMKU MHOTOWICHOB W
MPOCTEUIIINX PAIMOHAIBHBIX (DYHKIIUN C MCIOJIb30BAaHUEM arrapara MareMaTHYeCKOTro
aHaN3a;

BBIUKCIIATH B TIPOCTEUIIHX CITyYasiX TUIOMIAIH C UCTIOIE30BaHUEM ITEPBOOOPA3HOM;
UCTIONIb30BaTh TPUOOPETCHHBIC 3HAHUS W YMCEHWSI B TPAKTUYECKOM JEATENIBHOCTH U
TIOBCC/THEBHOM JKH3HH IS

Peulerus npumadelx 3610&’4, 6 Mom 4Hucie coyuanrbHO-9KOHOMUYECKUX U (ZJT/LS’M'JQCKMX, HA
HauobobuiUe U HAUMEHbLUUE SHAYEeHUA, HA HAxX0coeHue CKOpoCmu U YCKOPEHUAL.

penIaTh parroHaIbHbIC, TIOKa3aTeNbHbIC 1 JIOTapU(PMHUECKUE YPaBHEHHS M HEPABEHCTRA,
MPOCTEHIIME PPALMOHATIBHBIE U TPUTOHOMETPUYECKHUE YPABHEHUS, UX CUCTEMBI;
COCTaBJISITh YPABHEHUS M HEPABEHCTBA [0 YCIIOBUIO 33a4U;

WCMOJIb30BaTh JJIs1 MPUOIKEHHOTO PEIlCHHsI YpaBHEHUM M HEpaBEHCTB rpaduyecKuit
METO/;

n300paXkaTh Ha KOOPAWHATHOM IJIOCKOCTH MHOKECTBA PEIICHUM MPOCTEHIINX ypaBHEHUN
1 UX CUCTEM;

UCIIONIb30BaTh MPUOOPETEHHBbIE 3HAHUS U YMEHHS B IMPAKTUUECKOM NESITEILHOCTU U
IIOBCEHEBHON YKU3HU JUIS:

nocmpoerue u UCCne008aHus npocmeﬁmux Mamemamu4eckux Mooe’ell.
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e Pemare npocreiiliie KOMOMHUpOBAaHHBIE 3aJaud METOJOM Iiepedopa, a TaKke C
MCTIONTE30BaHMEM M3BECTHBIX (DOPMYIT;
e BpmuciaTe B MpOCTEHIIMX CITydasx BEPOSTHOCTH COOBITHH Ha OCHOBE TIOJCYETa YMCia
HICXOJIOB;
e lcnonb3oBaTh NpuoOpeTEHHBIC 3HAHUS UM YMEHUS B MPAKTUYECKON NEATEIbHOCTU U
MOBCEIHEBHOM XKU3HHU JUIA:
AHANU3A PEANbHBIX YUCTIOBbIX OAHHBIX, NPEOCMABIEHHBIX 8 GUOE OUACPAMM, 2PAPUKOS;
ananusa uHgopmayuu cmamucmuiecko2o xapakxmepa.

Maremartuka (I'eomeTpus)

Howmep Pexomennyemoe
TJIaBbI . KOJIMYECTBO YacOB
HasBanne u3ydaemoii riaaBbl
(Tembl) Ha U3y4YECHUE
11A |11 |11B
S. MeTo1 KOOpIMHAT B IPOCTPAHCTBE 18 18 18
6. Hunuuap, KoHyc, map 17 17 17
7. O0BeM U TIIOMIAH TOBEPXHOCTH 26 26 26
IToBTOpEHME 7 7 7
Pesepn 2 2 2
Beero | 70 70 70

CoaepkaHue mMporpaMMBbl IO MOCISI0BATEILHOCTH M3YYaeMOro MaTepuaia

5. MeTO)I KOOPpAHHAT B MMPOCTPAHCTBE.

OproHOpMHpOBaHHBIM 0a3uc B mpocTpaHcTBe. [IpsiMOyrompHass JekapTroBa CHCTEMa
KOOpAMHAT B TpocTpaHcTBe. KoopauwHaTel BeKTOpa, MACHCTBHUS HAll BEKTOPaMH B
KoopauHaTax. [Ipoexyusi éekmopa Ha oCb 8 KOOpOuHamax. Ycioeus KoanuHeapHoCmu u
OpMO2OHANLHOCMU  08YX 6eKmopos 6 koopounamax. Koopaunatel Touku. Dopmynbl
HAXOXXJCHUsSI: PACCTOSHUS MEXAY IBYMS TOYKAaMH B KOOpIMHATAX; KOOPAWHAT CEPEIMHBI
OTpe3Ka U MouKuU, Oeiaujeti OMpe30K 6 OAHHOM OMHOWEHUU. YpaeHeHue u HepaseHCmad,
3a0aroujue MHOIHCECMEa Mo4eK 8 npocmparcmee. Y paBHeHHE CEPBI U HEPAGEHCIEO WApA.
VYpaenenue niockocmu 6 npocmpancmee. YpagueHue NIOCKOCMU, NPOBEOEHHOU Hepe3
OaHHYI0 MOYKY NePNneHOUKYIAPHO OanHomy eekmopy. Obujee ypasHeHue NI0OCKOCMU U €20
ucciedosanue. Ypaguenue niockocmu 6 ompeskax u opyeue uovl YPasHeHull NioCKOCHU.
Yeon medxcoy 06yma naockocmamu 6 KOOPOUHAMAX, YCAO8US NAPALIENbHOCMU U
nepneHOUuKyIApHocmu 08yx niockocmeu. Ilpsamas 6 koopounamax. Yeon medcoy 08yms
APAMBIMU 8 KOOPOUHAMAX, YCIA08USL NAPALIEIbHOCMU U NEPREHOUKVAAPHOCIIU O8YX NPAMbIX
6 npocmpancmee. Bzaumnoe pacnonoscenue npamou u niockocmu 6 Koopounamax. Yeon
MedHcOy  MpAMOU U NIOCKOCMbIO 8  KOOPOUHAMAX, YClosue NApaiielbHOCmU U
NePReHOUKYIApHOCMU  NpAMOU U  niaockocmu. Dopmyra paccmosHus om MOYKU 00
naockocmu. Pewenue ceomempuieckux 3a0ay KOOPOUHAMHIM MEMOOOM.

He.m:: 66e0¢eHIe NOoHAmMIUE I’lp}lMOyZOﬂbHOZZ cucniembnl Koop()uHam 6 npocmpaHcmee,
3HAKOMCmMEO C KOOp()MHamHO'Gek'mOprZM Memooom peulernust 3a0au.

OcHoBHas ueiab  — O0OOHIMTh M CHCTEMATU3MPOBATh MPEACTABICHUS Y4alIUXCAd O
JIEKapTOBBIX KOOpJAMHATaX W BEKTOPax, MO3HAKOMHUTh C MOJSIPHBIMH U chepruuecKuMu
KOOpJMHATaMH.
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B xone u3yueHuss Tembl 1€I€COO0PAa3HO HCIOJIb30BATh AHAJIOTHIO MEXKIY paccMaTpUBAEMBIMU
MOHATUSMH Ha IJIOCKOCTU U B MPOCTPAHCTBE. DTO MOMOXKET yJaluMcs 6osiee rryboKo U OCO3HaHHO
YCBOUTHb HM3Yy4aeMblil Marepuall, YSCHUTh COAEpNKAaHHE W MECTO BEKTOPHOTO U KOOPAMHATHOTO
METOJIOB B Kypce reoMeTpuH. M3yueHne KoopAMHAT U BEKTOPOB B IIPOCTPAHCTBE, C OJHOI CTOPOHBI,
BO MHOT'OM MOBTOPSIET U3y4YEHHE COOTBETCTBYIOLINX TE€M IUIAHUMETPUHU, a C JPYrOi CTOPOHBI, JaeT
anredpanvdeckuil MeTo ] pelIeHus CTEPEOMETPUUYECKUX 3a/1ad.

6. Huamuap, koHyc, map

Ilosepxnocms u meno epawenus. ununnp. OcHoBaHus, 00pa3yrollue, OCb, BBICOTA
uunuHApa. unmaapudeckas NMOBEpXHOCTh BpalleHus. CedeHus LWIMHIAPA IUIOCKOCTHIO.
N3o6paxxenne mwmHapa. Kacamenvhas niockocmsv K yuiunopy. Pa3BepTka IMIMHIpA.
Brruncnenue minomnianeit 60koBoOM ¥ MOJHOM MOBEpXHOCTEN nunuHApa. [lpuzma, enucannas 8
YunuHop u onucaunas oxono yuiunopa. Konyc. Ceuenust konyca. PaBHOCTOpOHHUIT KOHYC.
Kacamenvnasa nnockocme x xounycy. WN3o0paxenue konyca. Paseptka. Brramcienue
OOKOBOM W TONHON moBepxHOcTeH KoHyca. Ceolicmeo napailebHblX CceyeHUull KOHycd.
Bnucannvle 6 KOHyC u onucanHwle 0KOJI0 KOHYyca nupamuosbl. L{ununop, enucanHulil 8 KOH)C.
VYceuennblii KoHyc. Boruncienue mionianeir 60KOBOM U MOJTHONW MOBEPXHOCTEH YCEUEHHOIO
KOHYCA.

[Map u cdepa. Vpasnenue cghepvi. B3aumHoe pacmoioKeHUE TIUIOCKOCTH M ChEpHI.
[lepeceuenue mapa u cdepsl IIOCKOCTHIO. IlnockocTh, KacaTenbHas K cdepe U mapy.
Teopembl 0 kacaTenbHOW MiIockocTu. [llapwer u ceghepol, énucannvle 6 08y2pamHbili Y207,
MHoeoepanuslli yeon. Illapvl u cgepol, enucanuvie 8 YUIUHOP, KOHYC MHO2OSPAHHUK U
onucanHnvle oxkono Hux. Llapvl u cgepol, enucannvie 8 NpaguibHvie MHOSOSPAHHUKU U
onucaunvle oxono Hux. ILllaposou ceemenm, e2o OcCHo8aHue U BblCOMA;, CE2MEHMHAs
nosepxnocmo. Lllaposou ciou, e2o ochoganus u gvicoma, wiapogou nosc. Lllapoegoii cexkmop
u e2o nosepxrocms. Ilnomanb MOBEPXHOCTH cepsl (11apa) U €ro 4YacTeu.

Heab: svipabomka y yuawuxcs cucmemamudeckux ceeoeHuti 00 OCHOBHbIX 8UOAX meil
8paujetus.

OcHoBHas ocjiab — C(bOpMHpOBaTI) MNpCaACTaBIICHUA Y4YallUXCA O KPYIJIBIX TCJIaX, U3YUYUTHb
CIydan HX B3aWMMHOI'0 PpPacCIlOJOXCHUS, HAYUUTH I/I306pa)KaTB BIIMCAHHBIC W OIIMCAHHBIC

Gurypsl.

N3ydenne Kpyribix Ten (IWIMHIpA, KOHYyca, IIapa) 3aBepIIaeT H3yYeHHE CHCTEMbl OCHOBHBIX
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX TEll.

B Xxome 3HaKOMCTBa C TEOPETHMYECKHM MAaTEPHAIOM TEMbl 3HAUUTEIBHO Pa3BHBAIOTCS
IPOCTPAHCTBEHHBIC MPEJACTABICHHUS YYalUXCsA: KpYyIJble Tella paccMaTpuBaTh Ha IpUMeEpe
KOHKPETHBIX TEOMETPHUECKHUX TeJl, M3y4aTh B3aMMHOE PACIOJIOKEHUE KPYTJIBIX TNl M IUIOCKOCTEH
(kacaTelbHBIC U CEKYIIHE IUIOCKOCTH ), 03HAKOMUTH C MOHATUSMH OMUCAHHBIX M BIUCAHHBIX IPU3M U
nupamuz. Pemars Oosplioe KOJIMYECTBO 3a/1ad, 4YTO II03BOJNSIET MPOAOIDKHTH pPabOTy 10
(OpMHPOBAHUIO JTOTUYECKUX U IPahUUECKUX YMEHUH.

B nmanHOl Teme 0000mIalOTCS CBEACHUS W3 IUTAHUMETPHH OO0 OKPYKHOCTH W Kpyre, O B3aUMHOM
pacIloIO)KEHUN TPSIMOM M OKPY)KHOCTH, O BIHCAHHBIX M OINHCAHHBIX OKPY)XHOCTAX. 311€Ch
yJarecss 3HaKOMATCSI C OCHOBHBIMH (PUTypaMH BpAIllCHHS, BBICHSIOT HX CBOMCTBa, ydaTcs WX
u300pakaTb M pemarh 3amaud Ha Qurypsl BpameHus. dopmupoBaHuio Oonee TIIyOOKHX
NPE/ICTaBICHUN YyYallUXCsS MOTYT CIY)KUTh 3a/Jadd Ha KOMOHMHAIIMM MHOTOTPAHHHKOB U (QUTYD
BpAIICHHUS.

7. O0beM ¥ ILI0IAAL TOBEPXHOCTH.
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[Tonsatue o6beMa u ero cpoiictBa. O0BEM LMWIMHIPA, TPSIMOYTOJIBHOIO Mapajjesienunesa u
npusmel. [Ipunnun KaBansepu. O6bem nupamuabl. O0beM KOHYCa U YCEYEHHOIO KOHYCA.
OO0beMm mapa u ero yacteid. Ilnomane mMOBEpXHOCTHM MHOTOIpaHHMKA, LIMIMHIApA, KOHYCA,
yCEeueHHOro KoHyca. [Inomanp noBepXHOCTH 11apa U €ro 4acTel.

Heﬂb: cucmemamuzayusl  U3Y4EeHUA MHOCOCPAHHUKOB U mejl 6pauyeHus 6 xo0e peuwernusd
3a0a4 HA 8bIYUCICHUE UX 00BEMOB.

OcHoBHass  1enb — c(OpMUPOBATH MPEACTABICHMs y4allUXCsl O IMOHATUAX oObemMa U
TUTOIA/IM TIOBEPXHOCTH, BHIBECTH (OPMYJIIbI 0OBEMOB U TUIOIIAJICH MOBEPXHOCTENH OCHOBHBIX
IPOCTPAHCTBEHHBIX (PUTYP, HAYUYUTh PEIIaTh 33Jla4l Ha HAXOXACHHE 00bEMOB U IUIONIAIeH
IIOBEPXHOCTEH.

[TonsiTrie o6beMa ciiefyeT BBOAUTH 110 aHAJIOTUH C MIOHATUEM IUIOIIAIU TIOCKOH (PUrypsl 1
(dbopMyITHUpOBaTH OCHOBHEIE CBOHCTBA O0BHEMOB.

Cy1iecTBoBaHUE U €IMHCTBEHHOCTh 00beMa Tella B IMIKOJIBHOM Kypce MaTeMaTUKU MPUXOAUTCS
NpUHUMATD 0e3 10Ka3aTeIbCTBA, TAK KaK BOIPOC 00 00beMax MpUHAICKHUT, IO CYIIECTBY, K TPY/-
HBIM pa3jiesiaM BbIciiel MaTeMaTuky. [103TOMy Hy>KHBIE pe3ybTaThl YCTaHABIUBATD,
PYKOBOJCTBYSICh OOJIbIIIE HATIISITHBIMU COOOpaKeHUSIMU. Y 4eOHBIN MaTepua riaBbl B OCHOBHOM
JIOJI’KEH YCBOUTBHCS B MPOLIECCE PEIeHHUs 3a/1a4.

N3ydenne 06beMOB 0000IIaeT U CUCTEMATU3UPYET MaTEepPHall TUIAHUMETPHH O TUIOIMIAJSX MIIOCKHX
¢uryp. [Ipu BeiBoAE popmysn 06beMOB ucnonb3yeTcs npuHuun Kapamsepu. IT0 MO3BOJISET YUCTO
TeOMETPUUECKUMHU METOIaMH, 0€3 MCIIOIb30BAHMS MHTETpajia WU MPEAeIbHOTO Mepexoia, HalTH
00bEeMBI OCHOBHBIX ITPOCTPAHCTBEHHBIX (UTYP, BKIIIOUAss 00BbEM IIIapa M €T0 YacTeH.
[IpakTudeckass HAMPaBICHHOCTh ATON TEMBI ONPEACAETCS OONBITUM KOJIMYECTBOM Pa3HOOOPA3HBIX
3a/1a4y Ha BBIYKCIIEHUE 00bEMOB M IIOIIA/ICH MTOBEPXHOCTEH.

IloBTOpEHMe TOTOBOE MMOBTOPCHUC KYpPCa BBICTPAUBACTCA YUUTCIICM 110 pE3yJibTaTaM
MOHHUTOPHHIA 3a KAYCCTBOM YCBOCHHA OCHOBHBIX TCM.

He.]'lbz noemopeHue u cucmemamusayusis mamepuania 11 xnacca.

Yposenwv ooa3amenvnoit noocomosxu
3Harb/ ymerhb

e (dopmynel KoOpAMHAT BEKTOpa, KOOPAMHATHI CYMMBI M Pa3HOCTH BEKTOPOB,
MIPOMU3BEJICHHS BEKTOPA HA YUCIIO, CKAISIPHOTO, BEKTOPHOTO IPOU3BEICHUS BEKTOPOB;

®  TPUMEHATH GOPMYIIBI IPH PEIICHUH 33/1a4;

® [PUMEHATh KOOPAMHATHO-BEKTOPHBIM METOA Il BBIYMCIIEHUS  OTHOIICHHIA,
pacCTOSHUMN U YTJIOB;

® 3HATh U YMETh ONPENENATh BUJBI KPYTJbIX TEJ, B3aUMHOE PACIOJIOKEHUE KPYTIIBIX
TE€J ¥ TUIOCKOCTEH, BOUCAHHBIX M ONMKUCAHHBIX MPU3M U MMUPAMMU]I;

® COOTHOCHUTH IUIOCKME€ TE€OMETpUueckue (Urypsl M TpPEeXMEpPHbIe OOBEKTHI C HX
OTMHUCAHUAMH, YepTeKaMHU, U300paKCHUSIMU;, pa3inyaTh U aHAIMW3UPOBATh B3aUMHOE
pacnosoxxenue puryp;

e u300pakaTh TeoMeTpu4eckue (GUTYphl W Teia, BBIMOIHATH YEPTEkK IO YCIOBHUIO
3a/a4y;

e pemarh TIEOMETPUYECKHME  3aJayd, ONupasicb Ha  M3YYCHHBIE  CBOMCTBaA
MJIAHUMETPUYECKUX W CTEPEOMETPUUECKUX (UTYp W OTHOILICHUH MEXIYy HHUMH,
NpUMEHsIS AIreOpandecKuii ¥ TPUTOHOMETPUYECKH armapar;
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IPOBOJUTh JIOKA3aTeJIbHbIE pAacCY)KJIEHUs MpU pelIeHUuH 3a4ad, JOKa3blBaTh
OCHOBHBIE TEOPEMBI Kypca;
BBIUUCIIATH JIMHEHHBIE 3JE€MEHTH W YIJbl B TNPOCTPAHCTBEHHBIX KOHQUTYPALHUSX,
00BEMBI U IUIOIIAJM IOBEPXHOCTEM MPOCTPAHCTBEHHBIX TEJN M MX IMPOCTEHIINX

KOMOWHAIIHI;

CTPOUTH CEUYCHUS MHOTOTPAHHUKOB M U300paKkaTh CEYCHUS TEJl BPAIICHNUS,
UCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHS B MPAKTHUUYECKOW AESITEILHOCTH U
TIOBCE/THEBHOMW KU3HU IS
HUcnonv3zoeanus (MoOenupo8anus) HeCI0NCHbIX NPAKMUYECKUX CUMYayuti Ha OCHOGe
U3YYEHHBIX popMYT U c8olicm8 ucyp;

Buiuucnenus onun, niowadeti u 005EM08 peanvHblx 00bEKMO8 NPU peuleHulu NPaKmuyeckKux
3a0au, UCNOIL3YL NPU HeOOXOOUMOCMU CNPABOYHUKU U BbIYUCIUMEIbHbIE YCMPOUCMEA.

TEMATHYECKOE INTAHUPOBAHHUE
C ONPEJAEJEHUEM OCHOBHBIX BUJOB YUEBHOM JEATEJbHOCTH

10 kaacce

MaremaTuka (Aﬂreﬁpa H HAYaJ1a MAaTEMAaTHYIECCKOI' 0 aHaJm:;a)

Howmep
TJIaBBI

Ha3sBanune
HU3ydaemMon
TJIaBbI

Pexomennye
Moe€
KOJMYECTBO
4acoB HA
U3YYCHHE

XapaKTepI/ICTI/IKa OCHOBHBIX BUJOB ACATCIbHOCTU YYCHUKA

Yucnosbie
byHKIUHA

5

Boruucasite 3HaueHUs1 GYHKUUH, 3a1aHHBIX (popMyTamu
(Tpu HEOOXOUMOCTH MCIOJIB30BaTh KAJIBKYJISATOD); CO-
CTABJSATH TAOJUIIBI 3HAUCHUH (YHKITHIA.

Ctpourtb no toukam rpaduku Gyakuii. OnuchIBaThH
CBOMCTBa (DYHKIIMM HAa OCHOBE €€ rpa)uIecKoro npeacTas-
JICHUSL.

MoaenupoBaTh peaabHbie 3aBUCUMOCTH (POpMyIaMH U
rpadgukamu. Untath rpaduKu peaibHBIX 3aBUCHMOCTEH.

Hcnonab3oBaTh QYyHKIMOHATBHYIO CUMBOIIUKY AJIS 3aITHCH
Pa3HOOOpa3HBIX (HAKTOB, CBA3AHHBIX C pACCMAaTPHUBAEMBIMU
GyHKIUSIMU, 00OTalas OMbIT BBIMOJTHEHUS 3HAKOBO-
CUMBOJIMYECKUX NEeUCTBUNA. CTPOUTDH pEUEBbIC€ KOHCTPYKIIMU
C MCTIOTh30BaHUEM (DYHKIIMOHATBHON TEPMUHOJIOTHH.

Hcnoab30BaTh KOMIIBIOTEPHBIE POTPAMMBI JIJISI TIOCTPOCHUS
rpaduKoB QPYHKIUH, U1 MCCTIeIOBAHUS TOJIOKEHUS Ha
KOOPJAMHATHOU MJIOCKOCTH rpaduKoB (GyHKIIUN B 3a-
BHUCHUMOCTH OT 3HA4€HUN KOAPPUIIUEHTOB, BXOISIINX B

bopmyiry.

Crenenu n
KOPHH.
CreneHHble

byHKIUHA

20

Hcnonb30BaTh CBOMCTBA CTENEHEN U KOPHEHN IS
npeoOpa3oBaHus ANreOpandecKuX BhIPAKCHHUH.
Pacno3naBaTh BU/IbI H3y4aeMbIX ()YHKIIUH.

Ioka3bIBaTh CXEMaTUYECKH MOJI0KEHUE HA KOOPAUHATHOU
TUTOCKOCTH TPa)UKOB CTETIEHHBIX (DYHKITHIA.

Ctpoutsb rpaduky n3ydaeMbiX QyHKINN; OMUCHIBATh X
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CBOMCTBA

[TokazarenbHas
u
norapudmuyec
Kue QyHKUIUU

34

Pacno3naBath BUIbI H3ydaeMbIX (YHKIIAM.

IMoka3bIBaTh CXEMaTUYECKU MTOJ0KEHUE HA KOOPAUHATHOU
MIJIOCKOCTH TPadUKOB CTETICHHBIX ()YHKIIHIA.

Ctponts rpaguky U3ydaeMbIX QyHKIUN; ONUCHIBATH UX
CBOMCTBa

PacnosHaBaTh  1OKa3aTelnbHBIE U
YPaBHEHHS U HEPABEHCTBA.

Pemarnb IIpocTenIme Ha OCHOBE
MPE/ICTABICHUI

norapupmMuIecKue

rpapuuecKux

YpaBHeHus U
HEpaBEHCTBA

15

Omnpeneasitb, SBIAECTCS W YHUCIO PEIICHUEM JAHHOTO
ypaBHEHUSI;, NMPUBOJAMTH TMPUMEPHI PEIICHUS YpPaBHEHUH C
JBYMSI IEPEMEHHBIMHU.

Pemartp 3amaum, anreOpandeckoll MOJEIBI0 KOTOPBIX SIB-
aserca ypaBHeHue; PemaTrh cHCTEMBl ABYX ypaBHEHUU C
IBYMs IEPEMEHHBIMH, YKa3aHHBIC B COJIEPIKAHUU.

Pemath TeKCTOBBIE 33Ja4n aNreOpandeckKuM CrIocOOOM:
NEPEXOAUTh OT CIIOBECHOM (POPMYIHUPOBKH YCIOBUS 3aJauu K
anreOpanyeckol MOJIENM IYTeM COCTaBJICHUS CHUCTEMbI
ypaBHeHUl; PemiaTtb COCTaBIECHHYIO CHUCTEMY YpaBHEHMHIL;
UHTEPIPETUPOBATH PE3YNbTAT.

Pematb 1 uccjeq0BaTh ypaBHEHUS U CHUCTEMbl YPaBHEHMU
Ha OCHOBE (YHKUHMOHAIBHO-TPAQUUECKUX MpPEICTaBICHUN
YpaBHEHUI

PacnosHaBath Bu/bl HEpaBEeHCTB. PeliaTb HepaBeHCTBA Ha
OCHOBE I'paM4eCKUX NMPeCTABICHUH

Tpuronomerpu
YECKUE

byHKIIUN

38

CTponTsb 110 TOYKaM rpaduKu TPUTOHOMETPUIECKUX
¢dbyHKIHi. ONMUCHLIBATH CBOKWCTBA (PYHKITMU HA OCHOBE €€
rpauuecKoro mpeacTaBICHHs.

MoaennpoBaTth peanbHbIe 3aBUCUMOCTH (GOPMYIaMU U
rpadukamu. YuTaTh rpaduKu peabHbIX 3aBUCHMOCTEH.

Hcnoab3oBaTh GYHKIIMOHATBEHYIO CHMBOJIUKY TSI 3aITUCH
pa3HOO0pa3HBIX (PAKTOB, CBI3aHHBIX C PACCMATPUBAEMBIMHU
TPUTOHOMETPUICCKUMH (PYHKITUSIMHU, 0OOTaIIast OMbIT
BBITIOJIHEHUS 3HAKOBO-CUMBOJIMYECKUX JeicTBUN. CTPOUTH
peUeBbIe KOHCTPYKIIMH C UCTIOIB30BaHUEM () YHKIIMOHATIBLHOMN
TEPMUHOJIOTHHU.

Hcnonp30BaTh KOMITBIOTEPHBIE TPOTPAMMBI IS HOCTPOCHHUS
rpauKoB TPUTOHOMETPUUECKHUX byHKIMH, TUIS
UCCJICIOBAaHMSI TIOJIOKCHHUS Ha KOOPJMHATHOM IJIOCKOCTH
rpadpukoB  (GYHKUMH B  3aBHCHUMOCTH  OT  3HAYCHHM
K02(DPUITMEHTOB, BXOAAIMUX B HOPMYITY.

Tpuronomerpu
YECKUE
YpaBHEHUS

16

Pemare mpuconomempuueckue ypasHerus, ux cucmemvi,
COCTABJISITh YPABHEHHUS U HEPABEHCMBA TIO YCIOBUIO 33]1a4U;
HCMOJIb30BATh IS IPUOIFKEHHOTO PEIICHHS YPaBHEHHN 1
HEpPaBEHCTB IpapuuecKuil METOI;

H300paKkaTh HAa KOOPAMHATHON IJIOCKOCTH MHOYKECTBA PEILICHUIN
MPOCTEHIIINX YPABHEHUI U X CHCTEM;

DIIEMEHTHI

IIpoBoauThL ciydaliHblE JKCIEPUMEHTHI, B TOM YHUCIE C
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KOMOMHATOPUK MOMOIIIBIO KOMITbIOTEPHOTO MOJEIMPOBAHUS,
U, CTaTUCTUKHU UHTEPIPETUPOBATh MX pE3yNbTaThl. BhIYMCAATH YacTOTy
U TEOpUU CIIy9aifHOTO COOBITHS; OIICHHBATH BEPOSITHOCTH C MOMOIIBIO
BEPOATHOCTEH Y4acTOTHI, IOJTYYEHHOU OMBITHBIM MYTEM.
Pemath 3a1a4n Ha HAXOXKIEHUE BEPOSTHOCTEH COOBITH.
IlpuBoAMTH TPUMEPHI CIyYalHBIX COOBITUN, B YaCTHOCTH
JOCTOBEPHBIX M HEBO3MOXHBIX COOBITHI, MalTOBEPOSTHBIX
coOpiTuii. IlpuBOAMTH TpUMEpPHl PaBHOBEPOSTHOCTHBIX
COOBITHH.
BoInoaHATs mepebop BCeX BO3MOXKHBIX BapHUAHTOB JUIS
nepecyeTa 00bEKTOB MM KOMOWHAIUH.
IIpumeHsTh TPaBUIO KOMOMHATOPHOTO YMHOXCHHS IS
pellleHrs 3ajlad Ha HaXOXJICHHUE YHciia OOBEKTOB WM KOM-
OuHanuii (AMaroHaaIu MHOTOYTOJIBHHUKA, PYKOTIOKATHS, YACIIO
KOJI0B, IIK(poB, naposei u 1. [1.).
Pacno3naBaTthb 3a/1auu Ha OINpEEIICHUE YHCIia EPECTAHOBOK
Y BBITOJIHATH COOTBETCTBYIOUINE BHIYHCICHUS.
Pematp 3a7aud Ha BBIYMCIIEHHE BEPOSITHOCTH C IpHUMe-
HEHHEM KOMOMHATOPHUKH.
[ToBTOpEHME 7 3HaTh MaTepuai, U3y4eHHbIH B Kypce MaTeMaTuku 3a 10
KJ1acc
YMeTb IpUMEHATH MOJIyY€HHbIE 3HAHUSI Ha TPAKTHKE.
YMeThb JOrHYeCKd MBICIUTD, OTCTAaUBATh CBOIO TOUYKY 3PEHUS
Y BBICITYIIMBAaTh MHEHUE JIPYTHX, pab0TaTh B KOMaHJE.
Peseps 2
140
Maremaruka (I'eomerpus)
HOMCp HasBanne PCKOMCH,Z[ye XapaKTepI/ICTI/IKa OCHOBHBIX BUAOB ACATCIBHOCTHU
TJ1aBBbI N3y4acMOU I'JIaBbI MO€ YUCHHKA
KOJIMYCCTBO
4aCcoB Ha
M3y4YeHHE
BB IIpenmer 5} 3HaTh MaTepual, U3yYEHHBIH B Kypce IeéOMETpUHU
CTEPEOMETPHH. 3a 9 knacc.
OcHoBHbIE Biagers o0uMM nmprueMoM peleHus 3a1aq
MOHSITUS U 3HATHL  OCHOBHBIE  TOHSTHUS  CTEPEOMETPHUHU.
AKCUOMBI Bocnpou3Boauth (GOpMYIHPOBKH ONpEACICHUH,
CTEepEOMETPUH. aKCUOM, TEOpEM; KOHCTPYHPOBATH HECIOXKHBIC
[IepBbie cnencTBus OIIpEEIIEHUS CAMOCTOSITENIBHO.
U3 TeopeM

BocnpousBoautb bopMyITUpPOBKHI u
JI0Ka3aTelIbCcTBa M3YYEHHBIX TEOpEM, NMPOBOAMTH
HECJIOXKHBIE  JIOKa3aTeIbCTBA  CaMOCTOSITENBHO,
CCHLIATHCS B X0JIe¢ 00OCHOBAHUI Ha OMpeneNeHus,
TEOPEMBI, aKCHOMBI.

OO0BSICHAT, ¥ MJIIOCTPUPOBATH TOHATUA U
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AKCHUOMBI, CJICACTBUA U3 HUX HA YCPTCIKC.

YMeThb MNPUMEHATH IIOJYYCHHBIC 3HAHHS Ha
MPAKTHUKE.

YMeTh JOTMYECKH MBICIUTh, OTCTAWBaTh CBOIO
TOYKY 3pPEHUsS M BBICIYIIMBATh MHEHHUE IPYIHX,
paboTaTh B KOMaH/E.

[TapannenbHOCTD
MMPpAMBIX U
MIJIOCKOCTEM

19

3HATHL OCHOBHBIE OIpEJEICHUS o TeMe:
[TapaiensHbIe IIPSIMBIE B IIPOCTPAHCTBE.
[TapannensHOCTh Tpex mnpsiMbIX. [lapamienbHOCTH
NpsIMON U MI0CKOCTH. CKpEIMBaOIUECs PSIMBIE.
Yriael ¢ CcOHampaBJIE€HHBIMH CTOPOHaMHU. YTOJI
Mexay npsMbIMHA. [lapamienbHble IIIOCKOCTH.
CaoiicTBa napajuieNbHbIX MI0CKOCcTeN. Terpasp.

OO0BsICHAT, U  MIIOCTPHPOBATH  NOHATHS
CJICZICTBUS U3 HUX HA YEepTEXKeE.

BocnpousBoautb bopMynUpOBKH U
JOKa3aTeIbCTBA HM3YYEHHBIX TEOPEM, MPOBOAMTH
HECIIO)KHBIE ~ JTOKa3aTeJIbCTBA  CaMOCTOSITEIBHO,
cChLIATBLCA B X0J1¢ 000CHOBAaHMH Ha OIpEAeIeHus,
TEOPEMBI.

YMeTp TNpUMEHATH [OJIyYEHHBbIE 3HAaHUS Ha
MIPAKTHKE.

PemaTsb 3a1aun Ha IOCTPOEHHUE, 10KA3ATEILCTBO U
BBIUUCIICHHSL.

[TepnienauKyasipHO
CThb IPAMBIX U
IJIOCKOCTEMN

20

3HaTh OCHOBHBIE OIIPEAEIICHUS o  TeMe:
[lepnenukynspHble MpsMble B MPOCTPAHCTBE.
[TapamensHple TpsiMble, NEPIEHAUKYJSPHBIE K
IIJIOCKOCTH. [Ipusnak MepHEHIUKYISIPHOCTH
npsAMOM MW TUIOCKOCTH. Teopema o0 mpsMoid,
MEPICHAUKYISIPHON K IUIOCKOCTU. PaccrositHue ot
TOYKH A0 IulockoctH. Teopema o0  Tpex
NEPIEHIUKYISIpAX. YIoJl  MEXAy MpsAMOH H
IJIOCKOCThI0.  JIByrpanueii  yron.  I[lpusnak
MepPHEHIUKYISIPHOCTH JBYX IJIOCKOCTEN.
[IpsamoyronbHBIN Tapauieenune].

OO0BsICHAT, U  MIIOCTPHPOBATH  NOHATHS
CJICZICTBUS U3 HUX HA YEepTEXKeE.

BocnpousBoautb (bopMynUpOBKH U
JOKa3aTeIbCTBA HM3YYEHHBIX TEOPEM, MPOBOAMTH
HECJIO)KHBIE  JO0KAa3aTelIbCTBA  CaMOCTOSTEIBHO,
CCBhLIATHCA B X0/1€ 0OOCHOBAHUH Ha OIpeesICHUs,
TEOPEMBI.

YMeTh TpPUMEHATH TOJNYYCHHBIC 3HAHUS Ha
MPaKTHKE.

Pemath 3a71a4un Ha NOCTPOEHUE, JIOKA3ATENBCTBO U
BBIYHCIICHUSI.

MHOrorpaHHUKH

12

OO0BSCHATDH, YTO TAKOE MHOTOI'PAHHUK, €r0 TPAHH,
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pEodpa, BEPIIHHEI, JaroHalu, KaKou
MHOTOTPaHHUK Ha3bIBAETCS BBIMYKJIBIM, IPU3MA,
BBICOTa MpPHU3MBI, Mapajuleienumesa, TUpaMuia,
IUJTUHID, KOHYC, cdepa, map.

PacnosHaBaTh MHOIOrpaHHUKHY, (pOpMYy/IHPOBATH
orpezeNieHue U MPUBOJAUTH IPUMEPHI.

Pemathb 3aaun Ha 10KA3aTENBCTBO U BHIYUCIICHHUS:

* AHAJIM3MPOBATh B B3aNMHOE PACIIOIOXKCHHE
00BEKTOB B IPOCTPAHCTBE;

* u300paxKaTh  OCHOBHBIE  MHOTOTPAaHHUKH;
BBITIOJTHATH YEPTEKHU 0 YCIOBUSAM 3a/1ay;

* CTPOMTH MPOCTEUIINE CEYCHUS KyDa, MPU3MBI,
MUPaMHU/IbI;

* pelmiaTh IUIAHUMETPUYECKUE U MPOCTEHIIHE
CTepeOMETpUYECKHEe 3aJauyd Ha HaXOXJICHUE
T€OMETPUUYECKUX  BEIWYMH  (IUIMH,  YTJIOB,
Iomaei);

* HCHOJIL30BATh npu perieHnn
CTEpEOMETPUYECKUX 33a7ay IJIaHUMETPUYECKHE
(aKThl B METOJIBI;

* MNPOBOAMTHL [OKa3aTelbHbIE PACCYXIEHUS B
XOJIe PeLIeHHs 3a/1a4.

MopaenupoBaTh yCJIOBHE 3aJadd C TOMOIIbIO

gepTexa W pUCYHKA, NMPOBOIUTH

JIOTIOJTHUTEJIbHBIE TOCTPOCHHSI B XOJIe PEIICHUS.

HNHTepnperupoBaTh IIOJNyYECHHBIM pe3yibTaT U

CONMOCTABJISITH €M0 C  YCIOBHUEM  3a/1ay.

pacmo3HaBaTh ~ Ha  UYepPTEkax W MOJEISIX

MPOCTPAHCTBEHHBIE dbopMbI; COOTHOCUTH

TpeXMepHble OOBEKTHI C WX  OMNHCAHUSIMU,

HM300paKCHUSIMU.

Bexkrops! B

IPOCTPAHCTBE

OO0BsICHAT, U  MIIOCTPHPOBATH  ITOHATHS
BEKTOPOB, JelcTBHS C Bekropamu. CTpPOUTH
CYMMY, Pa3HOCTb U JIp. BEKTOPOB B NPOCTPAHCTBE,
BBINOJIHATH JICHCTBUS C BEKTOPaMH.

BBINOJIHATHL TPOCKTHI 10 TEMaM I'€OMETPUUCCKHUX
npeoOpa3oBaHUi HA TUIOCKOCTH.

[ToBTOpEHME

3HaTh MaTtepual, U3y4eHHBIN B Kypce MaTeMaTUKHU
3a 10 knacc.

Baapers oOumMu npuemMamMu pelieHus 3a1ad.
YMeTb [NpuUMEHSATH TMOJNYYEHHbIE 3HAHHUS Ha
MIPAKTHUKE.

YMeTb JIOTHUYECKH MBICIUTh, OTCTauBaTh CBOIO
TOYKY 3pEHHUS M BBICIYIIUBATh MHEHHE IPYIUX,
paboTaTh B KOMaH/E.

Peszepn

Bcero

70
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11 kaacce

MartemaTtuka (Aaredpa u Hauaja MaTeMaTHYECKOI0 AHAJIN3A)

Howmep
TJIaBbI

HazBanue
M3y4aeMoOM riiaBbl

Pexomenny
emMoe
KOJIMYECTBO
4acoB Ha
U3y4yeHue

XapaKTepI/ICTI/IKa OCHOBHBIX BUIOB JACATCIbHOCTHU YUCHUKA

IToBTOpeHune
Marepuaia 10
KJ1acca

6

3HaTh MaTepuasn, M3y4eHHBIH B Kypce mareMmaTtuku 3a 10
KJ1acc

YMeTh IpUMEHSITh [10JIyYEHHbIE 3HAaHUS HA ITPaKTUKE.

YMeTh JIOTHYEeCKH MBICIUTh, OTCTauBaTh CBOIO TOUKY 3PEHMS
U BBICJIYIIMBAaTh MHEHHUE JPYTUX, pab0TaTh B KOMaHJIE.

[IpeobpazoBaru
e
TPUTOHOMETPHUY
€CKUX
BBIPAKECHH I

15

Pacno3naBathp TPUTOHOMETPHYECKHE bopMyIBI.
DopmMyaMpoOBaTh u Pa3bICHATH OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. [10 3HAUEHUSIM OHOH TpH-
TOHOMETPUYECKOW (YHKIIUU YTIa BbLIYMCIAATH 3HAYCHUS
OpPYrMX  TPUTOHOMETPUYECKHUX (DYHKUMHA OTOro  yria.
@®opMyJMpPOBaTHL U [0Ka3bIBaThb OCHOBHBIE TPYIIIbI
TPUTOHOMETPUUYECKUX HOpMYIL.

[IpousBogHas

42

BbIYHCIATH IPOM3BOHBIC HIIEMEHTApPHBIX (PYHKIIMH, UCTIONB3YS
CIIPABOYHBIC MATEPHUAIBI,

HCCIe0BaTh B MPOCTEHUIINX CIydasX (QYHKIUH HA MOHOTOH-
HOCTb, HAXO/IMTh HAUOOJIbIIINE U HAUMEHbLINE 3HaYeHUS (PYHK-
L.

Crpouth TpaiKu MHOTOWICHOB U TIPOCTEHIINX PaIMOHATBHBIX
(GYHKIMIA C HCHONB30BAHMEM amapara MaTeMaTH4ecKOro
aHaIN3a.

Hcenonb3oBaTh proOpPETEHHBIE 3HAHKS M YMEHHS B IPAKTHYECKOM
JNEATENBHOCTY M TIOBCEOHCBHOM  KM3HM I PCIICHUS
NPUKJIAJHBIX 3334, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U
GbU3MYeCKnX, Ha HAMOOJBIIME M HAWMEHBIINE 3HAYCHUS, HA
HaXO0X/IEHHE CKOPOCTU M YCKOPEHHSI.

[TepBooOpaznas
W MHTErpal

18

BbruMcaATe  mepBOOOpasHble  AIIEMEHTAPHBIX
HCIIOJIb3YA CIIPAaBOYHBIC MAaTCPpUAJILI.

Bbrancssite B MPOCTEMIIMX CITy4asiX TUIONIQM C UCIIOIb30BaHUEM
NepBOOOPA3HOI 1 MHTETpaa.

Hcnonb30BaTh NPpHOOPETEHHBIE 3HAHKS X YMEHHS B TIPAKTUUECKON
JIESATEIHOCTH 1 TIOBCETHEBHOM >KI3HU JJIsI pELICHUS TPUKIIATHBIX
3aj1a4, B TOM YHUCJIE COIMATbHO-IKOHOMUYECKUX U (DH3UUECKHX.

bYHKITHIA,

Cucremsl
YpaBHEHUU U
HEPaBEHCTB

14

Pemiath paryoHanbHBIE, MOKA3aTeIbHBIC U JIOTApH(PMUIESCKUE
YPaBHEHUS 1 HEPABEHCTBA, MPOCTEUIIINE UPPALMOHAIBHBIE U TPH-
TOHOMETPUYECKHE YPaBHEHHUS, UX CUCTEMBI;

COCTABJISITh YPABHEHMSI M HEPABEHCTBA [0 YCIIOBUIO 33,1a4H;
HCMOJIb30BATh U TPHOIMKEHHOTO PEIICHUS YpaBHEHHH H
HEPaBEHCTB TpapUueCcKuil METO;

H300paKaTh Ha KOOPAMHATHOM TIOCKOCTH MHOXKECTBA PEIICHUI
MPOCTEHMIINX YPaBHEHUI U UX CUCTEM;

HCMOJb30BATh TNPUOOpPETEHHBIE 3HAHUS W YMEHUS B
MPAKTHYECKOM IESTETbHOCTH Y TIOBCETHEBHOM YKU3HU JIJIsI
MOCTPOCHUST M MCCIEIOBAHUSI TPOCTEHIIMX MaTeMaTU4eCKUX
MOJIETIEN.
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10.

DNeMEeHThI
KOMOWHATOPUKH
, CTATUCTHKH H
TEOpuun
BEPOATHOCTEMN

10

IIpoBoauTh CilydaliHble DKCIICPUMEHTHI, B TOM 4YHUCIE C
IIOMOUIBIO KOMIIBIOTEPHOTO MOJIEITMPOBaHUS,
UHTEPIPETUPOBATh UX pE3yJbTaTbl. BBIYMCIAATHL 4YaCTOTY
CJIy4alfHOrO COOBITHS; OLIEHUBATh BEPOSATHOCTh C MOMOIIbIO
YaCTOTHI, IIOJIy4CHHOU OIBITHBIM ITYTEM.

Pemathp 3a71a4n Ha HAXO0XKJICHUE BEPOSATHOCTEH COOBITHH.

IIpuBoauTh npuUMepsl CIy4alHBIX COOBITHI, B YaCTHOCTH
JIOCTOBEPHBIX U HEBO3MOXHBIX COOBITUH, MaJOBEPOSTHBIX
coObituii. IIpuBOAMTH TIPUMEPHl  PABHOBEPOSTHOCTHBIX
COOBITHIA.

BbInoHATL 1epebop BCEX BO3MOMKHBIX BapUaHTOB JUIs
nepecyeTa 00bEKTOB WIM KOMOWHAITHIA.

IIpuMeHATh TPAaBWIO KOMOWHATOPHOTO YMHOXEHHUS JUIS
peleHus 3a/1a4 Ha HaxOXJEHUE YKcia OOBEKTOB WM KOM-
OvHanMi (JUaroHaJI MHOTOYTOJBHUKA, PYKOTIOXKATHS, YUCIIO
KO/I0B, K (poB, naposiei u T. I1.).

Pacno3naBarhb 3aaa4i Ha ONpEACICHUC YHUCIIa IEPECTAHOBOK
U BBIIIOJIHATH COOTBCTCTBYIOIINEC BHIYHUCIICHUA.

PemaTh 3amaun Ha BBIYMCIICHHUE BEPOSTHOCTH C TPUME-
HEHUEM KOMOWHATOPUKH.

IToBTOpeHune

31

3HaTh MaTepuain, U3y4eHHBIH B Kypce MatemaTuku 3a 10-11

KJj1acc.

BaageTs oOUmMu mpueMaMu pelIeHus 3a/1a4.

YMeTh NpUMEHATh NOJIYYCHHBIC 3HAHUS HA TIPAKTUKE.

YMeTb JOTUYECKHU MBICIUTh, OTCTAUBATh CBOIO TOUKY 3PECHHS
Y BBICTYIIMBAaTh MHEHHE IPYTHX, pab0TaTh B KOMaHJE.

Peseps 4

140

Maremaruka (I'eomerpus)

Howmep
TJIaBbI

HazBanue nzyuaemoit
IJIaBBI

Pexomenny
emMoe
KOJINYECTB
0 4acoB Ha
H3y4eHHUe

XapaKTepI/ICTI/IKa OCHOBHBIX BUJOB JCATCIBHOCTU YYCHUKA

Meron koopauHAT B
MIPOCTPAHCTBE

18

3HaTh  (HOpPMYNBI KOOPAWHAT BEKTOPa, KOOPAUHATHI
CyMMBI M Pa3HOCTH BEKTOPOB, IIPOU3BEJICHUS BEKTOpa Ha
YUCJI0, CKAJIIPHOTO, BEKTOPHOT'O IPOU3BEICHUSI BEKTOPOB.
[IpumeHnsTh GOpMYIBI IPU pPEILICHUU 3a7a4;

IIpuMeHATh  KOOPAMHATHO-BEKTOPHBIM  METOH  JUIS
BBIYMCIICHUS] OTHOIIIEHUH, PACCTOSIHUN U YIJIOB;
BbInoJHATL TPOEKTHI MO TEMaM MCIOJIb30BaHUS KOOP-
JUHATHOI'O METO/IA MIPU PEIICHUH 3a/1a4 Ha BBIYUCIICHUS U
JI0OKa3aTelibcTBa YMeTh MPUMEHSATH MOJTYyYEHHbIC 3HAHUSA
Ha IIPaKTHKE.

YMeTh JOTWYECKH MBICIUTh, OTCTaUBaTh CBOIO TOUYKY
3peHus] W BBICAYNIMBaTH MHEHUE JpYrux, pabortath B
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KOMaHZC.

Hunmuaap, KoHyc, map

17

OO0BACHATH 1 WILTIOCTPUPOBATH ONPEIICICHUS TEI
BpalleHus.

Pacno3HaBaTh Qurypsl BpanieHus, LITKCTPUPOBATH UX
Ha YepTexax.

CTpouThb ceueHus: KpyribIX Te.

BaageTs o0nmM npueMoM perieHus 3aaad.

10.

O0BeEM U IUIOIMIALE
MOBEPXHOCTH

26

OO0BbsICHATH, YTO TAKOE MHOTOTPAaHHUK, €T0 TpaHu, peopa,
BEPIINHBI, IUArOHAIM, KaKOM MHOTOTPAHHHUK HA3bIBACTCS
BBIITYKJIBIM, MPU3Ma, BBICOTA MPHU3MBI, Mapajljieienumnes,
nupaMua, MIITHHAP, KOHYC, cdepa, map.

OO0BSCHATH, YTO TaKO€ 00HEM MHOTOTPAaHHUKA, TIIOMIAh
MOBEPXHOCTU MHOTOI'PAHHHKA.

HccnenoBarhb CBOCTBA MHOTOTPAHHHUKOB.

Haxoauth 00BEM " IJI0IIAIb MIOBEPXHOCTHU
MHOTOTPAaHHUKA, KPYTJIbIX TEJI.

IToBTOpEeHUE

3HaTh MaTepuall, U3y4eHHBbIN B Kypce MareMaTuku 3a 10-
11 xnaccsl.

Bocnnpou3BoauTh GOpPMYINPOBKH OIPEACIICHUH, aKCHOM,
TEOpEM; KOHCTPYMPOBATh HECIIOKHBIE OINPEIEICHUS
CaMOCTOSTEIILHO.

Bocnipou3Boauts (QOpMYyIMPOBKM M JIOKa3aTEIbCTBA
U3Y4YEHHBIX TEOPEM, NPOBOJAUTDH HECJIOKHBIE
JIOKAa3aTeNNbCTBA CaAMOCTOSITENIBHO, CChLIATBCH B XOZC
000CHOBaHMI Ha OMPEAETICHUS, TEOPEMBI, AKCHOMBI.
Pemarp 3amauM Ha JOKa3aTeNbCTBO U BBIYUCIICHMS.
MopeanpoBaTh YCIOBHE 3aJayd C IIOMOILBI YepTeika
WIM PUCYHKA, MPOBOAMTH JONOJHUTEIBHBIE TTOCTPOCHUS
B Xone pemeHus. HHTepnperupoBarb I0Jy4EHHBIN
PE3YJIBTAT U CONMOCTABJSATH €TI0 C YCIOBUEM 3a/1a4u.
HccaenoBarhb cBoiicTBa KOH(PUTypalHii, CBI3aHHBIX C OK-
PYKHOCTBIO, C TOMOILIBIO KOMIIBIOTEPHBIX IIPOTPAMM.
Pemate 3a1aun Ha IOCTPOCHME, JOKA3aTEIbCTBO U BbI-
YHUCJICHUS.

Buaaners oOumMy npueMaMu petieHus 3aad.

YMeTh IPUMEHATH [TOJIyYCHHBIC 3HAaHUS HA ITPAKTUKE.
YMeTh JIOTMYECKM MBICIHATh, OTCTaWBaThb CBOIO TOUYKY
3peHHMs M BBICIYIIMBAaTh MHEHHME JpYrux, paboTaTth B
KOMAaHJE.

Peszepn

Bcero

70

IINIAHUPYEMBIE PE3YJIBTATbBI OB YYEHUA

Pe3synbraTel 00ydeHus npencrasiieHbl B TpeOOBaHMSAX K YPOBHIO INOATOTOBKU M 33/Jal0T
CHCTEMY HTOTOBBIX DPE3YyJIbTATOB OOYYEHHS, KOTOPHIX MOJKHBI JIOCTUTaTh BCE Y4YalIHeECHd,
oOpa3oBaHMEe, M JOCTH)KEHHE KOTODPBIX SBISETCS
00s13aTeNbHBIM YCIOBUEM IOJOXKHUTEIBHON aTTECTAllMM YYEHHUKa 33 KypC CPEJHEH LIKOJIBI.
Otu TpebOBaHUS CTPYKTYPHPOBAHBI MO TPEM KOMIIOHEHTAaM: «3HATh/TIOHHMATBHY», «YMEThbY,
«HCTIONIb30BaTh NPUOOPETEHHBIE 3HAHWA W YMEHHS B MPAKTHUYECKOH NEATEIbHOCTH U

OKaHYMBAIOIuce

cpeaHee ooiee
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MOBCEIHEBHOM JKU3HU). HpI/I OTOM IIOCJICAHUC JIBa KOMIIOHCHTA ITPCACTABJICHBI OTACIIBHO 110
KaKIOMY U3 pa3aciioB COACPKAHUAA.

I/ISY‘IGHI/IG matematuku B 10-11 kmaccax JacT BO3MOXHOCTb 06yqa101u1/1Mc;1 JOCTHUYb
CICAYOIUX PE3YJIbTATOB PA3BUTHUA:
1) 6 IUYHOCMHOM HaANnpaeiernuu.

>

vV V VYV V¥V V

2)

A\

A\

Y A\ Y Y

3)

yMEHHE SICHO, TOYHO, FPAMOTHO M3JIaraTb CBOM MBICIHM B YCTHOW M MUCHbMEHHOW peyH,
NOHUMATh CMBICI MOCTAaBJICHHOW 3aJayd, BBHICTPAUBATh apryMEHTAIUIO, MPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPBHI;

KPUTUYHOCTh  MBIIUICHUS, YMEHHE paclo3HaBaTh JIOTHUYECKHM HEKOPPEKTHbIE
BBICKa3bIBaHUS, OTIINYATh TUIIOTE3Y OT (aKTa;

Ipe/CTaBICHNE O MATEMAaTHYECKON HayKe Kak cepe 4erIoBeYecKon JAesITeIbHOCTH, 00
JTanax €€ pa3BUTHUs, O €€ 3HAUMMOCTH JUIsl pa3BUTHS [IUBUIIM3ALUY;

KpPEaTUBHOCTb MBIIUICHUS,, HHUIIMATUBA, HAXOIYMBOCTb, aKTUBHOCThH IPHU PEIICHUU
MaTeEMaTHYECKUX 3a/1ay;

YMEHHE KOHTPOJMPOBATh IMPOLECC U pPe3yiabTaT y4yeOHOH MaTeMaTHYecKOil
NEeSITENbHOCTH;

CHOCOOHOCTh K 3MOLIMOHAIBHOMY BOCIPHUSTHUIO MaTEMaTHYECKUX OOBEKTOB, 3ajady,
pELIEHU, pacCyKICHUM;

6 MemanpeomMemuom HanpaeIeHuu:

npescTaBiIeHUs 00 UAESX U O METO/Iax MAaTEMATHUKU KaK YHUBEPCAJIbHOM SI3bIKE HAYKU
U TEXHHUKH, CPEJICTBE MOJICIIMPOBAHUS SIBJICHUI U NPOLIECCOB;

YMEHHE BHJIETh MaTeMaTUYEeCKyl0 3ajauy B KOHTEKCTe MpPOOJEMHOW CHUTyalluu B
JOPYTUX AUCLMIUIMHAX, B OKPYKAIOIIEH KU3HH;

YMEHHE HAXOAUTh B Pa3JIMYHBIX HCTOYHUKAX HMHPOpPMALUIO, HEOOXOAMMYIO IS
pelIeHus] MaTeMaTH4YeCKUX IMpo0jeM, IpeacTaBIsTh €€ B IOHATHOW (opme,
OpPUHUMATh pEIIeHWe B YCIOBUSAX HEMOJHOM M  W30BITOYHOM, TOYHOM W
BEPOSATHOCTHOW MH(pOpMALUY;

yMEHHE IIOHMMaTh U HCHOJb30BaTh MaTeMaTHYECKHE CpEICTBAa HAIJSAHOCTH
(rpacuku, quarpaMMsbl, TaOJIUIBL, CXEMBI U Jp.) JUIsl WIUTIOCTPALMK, UHTEpIpPETaLIH,
apryMeHTaluy;

YMEHHE BBIBHUTaTh THUIIOTE3bl TMPH pEHICHWH YYeOHBIX 3a/4a4, IOHUMATh
HEOO0XOAUMOCTb UX NPOBEPKH;

YMEHHUE NPUMEHATh MHAYKTHUBHBIE U JETYKTHBHBIE CIOCOOBI pacCyXJ€HHUH, BUICThH
pa3IMyYHbIE CTPATErHH pELIeHMs 3a1a4;

NOHUMAaHHE CYIIHOCTU aITOPUTMHUYECKUX MpPENNUCAaHUNd UM yMEHHE JIeCTBOBaTh B
COOTBETCTBUU C MPEJITIOKEHHBIM alITOPUTMOM;

YMEHHE CaMOCTOSITEIIbHO CTaBUTh IENM, BBHIOMpATh M CO37aBaTh AJITOPUTMBI IS
pereHus y4eOHbIX MaTeMaTHUYECKUX MPoOIeM;

yMEHHUE IUIAaHUPOBATh U OCYLIECTBIIATH AESITEbHOCTh, HANPABIEHHYIO Ha pellleHue
3a/1a4y MCCIIE0BaTENbCKOIO XapaKkTepa;

8 NPEOMEMHOM HaANPAGIeHUU:

» oBIaZicHHe 0Aa30BBIM TMOHSATHUIHBIM amapaToM MO0 OCHOBHBIM pa3zeiiaM COACPIKAHHUS,
Ipe/icTaBIeHUE 00 OCHOBHBIX M3y4aeMbIX MOHATHUSX (YUCIO, reomMeTpuyeckas ¢urypa,
ypaBHEHHE, (YHKIUS) KaKk BaKHEHIIMX MAaTeMaTHUYECKUX MOJEIAX, MO3BOJSIOLINX
OIMCBIBATh U U3Yy4YaThb PEajibHBIC MPOLECCHI U SIBJICHNUS,
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TPEBOBAHIA K YPOBHIO IIOJI'OTOBKHM BBIITYCKHHUKOB 3A KYPC CPEJHEI'O
OCHOBHOI'O OBIIET'O ObPA30OBAHUA

10 MATEMATHUKE

B pe3ynomame uzyuenus mamemamuxu Ha 0a3060M ypoeHe YYEHUK O0IHCEH

3HAMb/NOHUMAMb:

» 3HaUCHHE MATeMaTHYECKOW HAayKH JUIS PelIeHHs 3ajad, BO3HUKAIOIIUX B TEOPUU H
IIPAaKTUKE; IIUPOTY M B TO K€ BpPEMs OIPAHMYECHHOCTb NPUMEHEHUS MaTEMaTHUYECKUX
METOJOB K aHAJIU3Y U MCCIIEI0BaHHIO POLIECCOB U SIBJICHUM B IPUPOJIE U OOIIECTBE;

» 3HAYCHHWE TMPAKTUKA W BONPOCOB, BO3HHUKAIIIUX B CaMOW MaTeMaTHKe, s
dbopMHUpOBaHUS M PA3BUTHS MAaTEMAaTHUYECKOW HAyKW; UCTOPHIO PAa3BUTHS MOHATHS YUCIHA,
CO3J1aHMsl MATEMATUYECKOr0 aHAJIN3a, BOSHUKHOBEHMS U Pa3BUTHSI T€OMETPUU;

» YHUBEPCAIBHBIA XapaKTep 3aKOHOB JIOTUKA MAaTEeMAaTHYECKUX paCCYKICHUH, HX
IPUMEHUMOCTB BO BCEX 00JIACTSIX YEJIOBEUECKOM NeSATENbHOCTH;

» BEPOSATHOCTHBIN XapaKTep Pa3IMIHBIX MIPOLIECCOB OKPYKAIOIIET0 MUPA;

Auredpa

ymembs:

» BBITIOJIHATh apU(PMETHUYCCKUE JIEHCTBUSA, COYETass YCTHBIC W TMHChbMEHHBIC PHEMBI,
NPUMCHCHHE BBIUYMCIUTEIIBHBIX YCTPOWCTB, HAXOJIUTh 3HAYCHUS KOPHS HaTypaJbHOU
CTETNICHW, CTENEHW C pAIMOHANBHBIM TIOKa3areneMm, Jiorapudma, UCHONb3ysS MpU
HEOOXOIUMOCTH BBIYMCIIUTEIBHBIC YCTPOMCTBA; TOJB30BATHCS OICHKON M MPUKUIKON Mpu
MPAKTHYECKUX pacyeTax;

» MPOBOJUTH TI0O W3BECTHBIM (opMyrnaM W TpaBwiaM MpeoOpa3oBaHUs OYKBCHHBIX
BBIPOKEHUH, BKIIOYAIONINX CTEIEeHH, pPaauKalbl, Jorapu@mbl ¥ TPUTOHOMETPUUYECKUE
byHKINY;

» BBIYUCIIATH 3HAYCHUS UYWCJIOBBIX W OYKBEHHBIX BBIPAKEHUW, OCYIIECTBIISS
HE0OXO0IMMBIE MOJICTAHOBKH U MPe0oOpa3oBaHus;

» UCnonvb3oeams  npuoOpemeHHvle 3HAHUA U YMEHUA 68  NPAKMUYECKOUl
0esAmenbHOCImU U NO6CEOHEBHOU MCU3HU ]IS TIPAKTUYECKUX pacdyeToB Mo (opmyram,
BKJItOUasi (hOPMYIIbI, COJIEPKAIIUE CTEIEHHU, PaTUKabl, JIOTApU(OMBI 1 TPUTOHOMETPUICCKUE
(GYHKIIUU, WCHONB3YsS MPUH HEOOXOJWMOCTH CHPABOYHBIC MaTepuaabl M IMPOCTCHUININE
BBIUUCIIUTENIBHBIC YCTPONCTBA;

DOyHKIUM U rTpapuKu

ymembo:

» ompenesaTh 3HaueHUE (QYHKIWU MO0 3HAYCHHUIO apryMEeHTa MPU Pa3IUYHBIX CII0Cc00ax
3aaHus QyHKINY;

» CTPOUTH I'paMKU U3YUCHHBIX (PYHKIIHIHA,

» onuchIBaTh 10 TpadhuKy M B MPOCTEUIIUX CIIy4asx Mo (opmylie IMOBEACHUE U
CBOMCTBA PYHKIIMNA, HAXOAUTH MO rpaduKy PyHKIIMU HAUOOIBIINE U HAUMEHBIIINE 3HAUCHUS;

» pemiatb ypaBHEHUS, TMPOCTCUIIUE CUCTEMbl YypPAaBHCHUMW, WCIIONB3Ys CBONCTBA
GbyHKIHH ¥ BX rpadrKOB;

» UCnOIb306amb  NPUOOPemeHHble 3HAHUA U YMEHUA 68  HPAKMU4ecKoul
O0esAmeIbHOCMU U NOGCEOHEBGHOU JHCU3HU TSl OTIMCAHUS C IMOMOIIBI0 (PYHKITUN pa3IUYHBIX
3aBUCHUMOCTEH, IPEACTABICHUS UX TpaUecKu, UHTEPIPETAIlUU IPaPUKOB;

Hauaja MmaTeMaTH4ecKoOro aHajim3a
ymembn:
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» BBIYMCIATH MPOU3BOJHBIE M NEPBOOOpa3HBIC IIEMEHTAPHBIX (DYHKIHMHA, HCIOIB3YS
CIPaBOYHBIE MAaTEPUAIIBI;

» HWCCIeIoBaTh B MPOCTEHIIMX clOy4yasx (QYHKIUM HAa MOHOTOHHOCTb, HAaXOIUTh
HauOOJbIINEe W HAaUMEHbIINE 3HAueHHs (YHKUUH, CTPOUTh TpaUKH MHOTOUYICHOB W
NPOCTEUIINX pAIMOHANBHBIX (DYHKIMH C HCIOJB30BAaHHEM armapaTa MaTeMaTHYeCKOTO
aHanmsa;

» BBIUMCIIATH B IPOCTEHUINTNX CIIyYasx IUIOMAAH C UCTIOIh30BaHUEM TIEPBOOOPA3HOM;

ucnojibzoeamo npuoﬁpemenubte 3HAHUA U YMEHUA 6 npaxmuuecxoﬁ oesamenibHOCIMU
U NOBCEOHEBHOU JICU3HU AJId PCHICHUSA TPUKIAAHBIX 3aJad, B TOM YHCJIC COLOUAJIBHO-
SKOHOMHNYCCKUX U (I)I/IBI/I‘-IGCKI/IX, Ha HauOOJIbIINE U HAUMEHBIIHNE 3HAa4YCHU, HAa HAXOXKACHHC
CKOPOCTHU U YCKOPCHUSA,

YpaBHeHUs] 1 HEPABEHCTBA

ymembp:

» peliath paldoOHAIbHBIC, TIOKa3aTejdbHbIe | JIorapu(MHUECKHEe ypaBHCHUS W
HEpPABEHCTBA, MPOCTEUININE HWPPALMOHAIBHBIE W TPUTOHOMETPUUECKUE YpPAaBHEHMS, HX
CHCTEMBI;

» COCTaBJIATh YPaBHEHUS U HEPABCHCTBA 110 YCIOBHUIO 33/1a4H;

» WCIIONB30BaTh JJIA  NPUOJMIKEHHOTO  pENICHWS ypaBHGHWH W HEPaBEHCTB
rpaduueckuii MeTOx;

» n300pakaTb Ha KOOPIAMHATHOW IIJIOCKOCTH MHOXECTBA PEIICHUH MPOCTCHUIITNX
YpaBHEHUU U UX CUCTEM;

UCROb306aMb NPUOOPEMEeHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eamenbHOCmU
U NOGCEOHEBHOU HCU3HU Il TIOCTPOCHUS U WCCIIEIOBAaHUSA MPOCTEUIINX MATEMAaTHYECKHUX
MOJIEJIEH;

I'eomerpus

ymems:

» pacmo3HaBaTh Ha 4YepTekKaxX W MOJEJSAX IMPOCTPAHCTBEHHBIE (OPMBI; COOTHOCUTH
TPEXMEPHBIC 0OBEKTHI C UX ONMHUCAHUIMU, U300paKCHUSIMH,

» OIIMCHIBATh B3aUMHOE PACIOJIOKEHUE TMPSMBIX M IUIOCKOCTEH B TIPOCTPAHCTBE,
aApeyMeHmupo8ams C80U CYHCOEHUSL 00 IMOM PACNONIONCEHUU,;

» aHAIM3MPOBATh B TNPOCTCUIIMX CIydasX B3aUMHOE paclOJIOKCHHE OOBEKTOB B
MPOCTPAHCTBE;

» wu300pakaTb OCHOBHBIC MHOTOTPAHHUKH, BBITTOJHITH YEPTEIKU IO YCIOBHSIM 3a/1a4;

> cmpoums npocmetiuiue cevenus Kyoa, npusmvl, NUPAMuobL,

» pemarh IUIAHUMETPUYECKHE | TPOCTEUIIME CTEPCOMETPUYCCKUE 3a7add  Ha
HAXO0XICHHE TEOMETPUICCKUX BETMINH (JJTHH, YTIIOB, ILIOIIAJEH);

» WCIOJB30BaTh NPU PEIICHUU CTEPEOMETPHUUCCKUX 3a1ad IUITaHUMETpUIecKrue GakThl U
METOJIBI;

» TPOBOJUTH JOKA3aTEIbHBIC PACCYKICHUS B XOJI€ PEIICHUS 3a/1a4.

UCROJIb306aMb NPUOOPEMEHHbIE 3HAHUS U YMEHUA 8 NPAKMUYECKOU 0esAmeabHOCHU U
NO6CEOHEBHOU HCU3HU

» JUIA UcClleZIoBaHus (MOJCIMPOBAHUS ) HECIIOKHBIX MMPAKTHUECKUX CUTYallUi Ha OCHOBE

U3YyYEHHBIX (OPMYI U CBOMCTB (UTYD;

» JUId BBIYUCIICHUS TUIOMA/ICH TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ MPH PEUICHUU

NPAaKTUYECKUX 3aJ]a4, UCTIONb3Yys MPH HEOOXOJUMOCTH CIIPABOYHUKU U BBIYMCIUTEIBHBIC

YCTPOWCTBA.
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J1eMEeHThI KOMﬁI/IHaTOpI/IKI/I, CTATUCTUKHU U TCOPHUU BGPOHTHOCTeﬁ

ymembo:
» pemaTh NPOCTEHIINE KOMOMHATOPHBIE 3aJadyd METOAOM Imepebopa, a TaKke ¢
UCTIOIh30BAHUEM U3BECTHBIX (POPMYT;
»  BBIYUCIISATH B IPOCTEHUIINX CITy4asiX BEPOSTHOCTH COOBITHI Ha OCHOBE MOZCUETA YUCIIa
HCXOJIOB;

UCNOIb308amMb NPUOOPEMEHHble 3HAHUA U YMEHUA 8 NPAKMUYECKOU 0eAmeabHOCIU U

HOBCCOHEBHOU HCUZHU:

» Ui aHamu3a pPeaTbHBIX YHCIOBBIX JAHHBIX, MPEACTABICHHBIX B BHUJC TUArpamM,
rpaduKoB;

» aHanu3a nH()OPMAIIMK CTATUCTUYCCKOTO XapaKkTepa,

énadems KomnemeHyuamu: Y4eOHO-TIO3HABATEIBHOM, IIEHHOCTHO-OPUEHTAIMOHHOM,
pedrekcuBHON, KOMMYHUKATUBHON, HH(POPMAIIMOHHOMN, COITUATBHO-TPYAOBOM.

OINIUCAHHUE YYEBHO-METOANYECKOI'O U MATEPUAJIBHO-TEXHHUYECKOI'O
OBECIIEYEHHMSA OBPA3OBATEJIBHOI'O ITPOLHECCA

1O IPEAMETY «MATEMATHKA»

OcHamienue nporiecca o0y4eHHuss MaTeMaTHKe oOecrieunBaeTcs OMOIMOTeYHBIM (DOHJIOM,
MEYaTHBIMUA TOCOOMSIMH, a TaKke HH(POPMALMOHHO-KOMMYHUKATUBHBIMU CPEIICTBAMH,
HKPaHHO-3BYKOBBIMH  TIOCOOMSIMH, TEXHHUYECKMMH CpPEJICTBaMH OOy4YeHHUs, Y4eOHO-
MIPAKTUYECKUM U Y4EOHO-1a00paTOpPHBIM 000PYAOBAHUEM.

B OuGnuoteunslii ¢GOHA BXOIAT MNPUMEpPHBIE MPOTPaMMBI, ABTOPCKHE IPOTPAMMEI,
KOMIUIEKTBl ~ Y4YEOHMKOB, PEKOMEHJIOBAaHHBIX WJM  JOMNYIIEHHbIX MMHHUCTEPCTBOM
oOpasoBanusi u Hayku Poccuiickoii ®@enepannn. B cocraB 6ubnmoreunoro ¢oHaa BXOIT,
IUAKTUYECKHEe MaTepuaibl, COOpPHUKM KOHTPOJIBHBIX M CaMOCTOSITENBHBIX pador,
NPAKTUKYMBbl 110 PEIIEHUIO 33Ja4, COOTBETCTBYIOLIUE HCIIOJIB3YEMBIM KOMILIEKTAM
y4eOHUKOB; COOpPHMKM 3aJaHuil, 00ecreyrBaIOIMX JUArHOCTUKY M KOHTPOJIb KayecTBa
00y4YeHHsI B COOTBETCTBUU C TPEOOBAHUSAMHU K YPOBHIO MTOATOTOBKU BBIITYCKHHKOB; yueOHAs
JaUTEepaTypa, HEOOXOIUMYI0 Ui TOATOTOBKM JIOKJIAJ0B, COOOIIEeHHH, pedeparos,
TBOPUYECKHUX PalOT.

B KOMIUIEKT medaTHbIX MOCOOMI BKJIIOYEHBI TaOMUIBI MO MaTeMaTUKe, B KOTOPBIX
IPEICTaBICHbl MpaBuia JCHCTBUN C 4YHMCIaMM, TaONMIBI METPUYECKHMX Mep, OCHOBHBIC
CBEIEHUS O IUIOCKUX M TPOCTPAHCTBEHHBIX TE€OMETPHUUECKUX (QUrypax, OCHOBHBIE
MaTeMaTH4eckue (opMyJibl, COOTHOLIEHUS, 3aKOHBI, TpaUKu GyHKIUH.

Nudopmanronnsie cpeacta oOydeHus - MyJIbTUMEAUIHbIE 00yJarolIue MporpaMmbl U
AJIEKTPOHHBIE Yy4eOHblE W3JaHMs, HMMEIOIINE MPOOIEMHO-TEMATHYECKUN XapakTep W
oOecreunBaroye JOMOJIHUTEIbHBIC YCIOBUS JJISI U3YYCHHS OTICIBbHBIX TEM U Pa3feiioB.

YYEBHO- METOJUYECKOE OBECIIEYEHHE.
bubauoreunnblii Gona

ABTOp HCIIONIB3YyEMOIT Kox- | Kox- | Tipo
Knace [Iporpammsl (kem pa3paboraHa, Kon-Bo Hcnonb3yemble y4ueOHUKH BO | BOB | meHT
KEM YTBEepIXKJ/eHa) UCTOUHUK 4acoB (yxa3aTh U3gaHue) yd- | Oubn | oGec
HIPOrPaMMEI oA : 5
[IpumepHas mporpamMma Anrebpa u Havyayna maremarudeckoro | 14 | 14 | 100
OCHOBHOT'O 00IIIETro amammsa. 10 xkmacc.: yueb.  mus
10A 00pa3oBaHHs IO MATEMATHKE y4aIuxcst 0011e00pa3oBar.
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10 A

106

(COopHHUK HOPMATHUBHBIX
JOKyMEHTOB. MaTemaTHka /
Cocrasurens — 3.1,
Huempos, A.I'. Apkanbes);
[Iporpammel. Maremartuka.5-6
KJacchl. Anredpa.7-9 Kiaccol.
Anrebpa u Hayana
MaTeMaTU4YecKoro aHanusa.10-
11 xnaccel / aBTOPBI-
coctaButenm WM. 3ybapesa,
A.T'. MopakoBuu — M. :
Mmuemo3suna, 2011;
T'eometpus. ITporpammsl
00111e00pa30BaTEIbHBIX
yupexaenuil. 7-11 knaccer /
cocTaBuTeNb - T. A.
Bypmuctposa. — M. :
IIpoceemenue, 2010

280

YUIpexKICHUI (6a30BBIH u
npoduin.yposenn)/C.M.
Huxonsckmit, M.K.Iloramos, H.H.

Pemetnnkos, A.B. IleBkua.— M. :
IIpoceemenue, 2015;

l'eomerpusa. 10-11 xmaccwl : yueO6.
st obmeoOpazoBar.  YUpEKIACHHIMA:
0azoBeiii 1 mpo¢wi. yposuu / JI. C.
Atanacan, B.D. byryzos, C.b.
Kamomues u ap. — 18-e u3n. - M. :
[Tpoceemenne, 2009.

14

14

100

210

Mopakosuy, A. I'. Anrebpa u Havyana
MaTemMaTHyeckoro aHammza. 10-11
Kinaccel. B 2 4. Y. 1. YueOHuK 11
[y9aIuxcs 00111e00pa30BaTEILHBIX
yupexnaeHuii (0a30BbIl ypoBeHb) / A.
I". MopakoBu4. — 12-¢ u3n., goim. - M.
: Muemosuna, 2011.

Anredpa 1 Hayasa MaTEMaTHIECKOTO
ananmm3a. 10-11 kmaccel. B 2 4. Y. 2.
3amauHuK TUIst yyamumxcs
00111€00pa30BaTeNbHBIX  YUPEKACHUH
(OazoBblii  ypoBenn) / A. T.
MopakoBuu u ap.; nmoa pena. A.d.
Mopakoeuua. - 12-¢ H3d., HCOpP.U
imorr. - M. : Muemo3uHna, 2011.

I'eomerpus. 10-11 kmaccer : yueO.
st obmeobpazoBar.  YUPEKIACHHIMA:
0azoBeiii 1 mpo¢wi. yposuu / JI. C.
Atanacan, B.D. byryszos, C.b.
Kamomues u ap. — 18-e u3n. - M. :
[Tpocsemenue, 2009.

13

13

13

13

13

13

100

100

100

175

Mopakosuy, A. I'. Anrebpa u Havyana
MaTemMaTnueckoro aHammza. 10-11
Kmaccel. B 2 4. Y. 1. YueOHUK 11
[y9aIuxcs 00111e00pa30BaTEILHBIX
yupexnaeHuii (0a30BbIl ypoBeHb) / A.
I". MopakoBu4. — 12-¢ u3n., gom. - M.
: Muemosuna, 2011.

Anredpa 1 Hayajsa MaTeMaTHIECKOTO
ananmm3a. 10-11 kmaccel. B 2 4. Y. 2.
BamauHuK TSt yUaImumxcs
00111€00pa30BaTENbHBIX  YUPEKACHUH
(OazoBbIii  ypoBenp) [/ A. T.
MopakoBuu u ap.; nmox pen. A.T.
Mopakosuua. - 12-¢ u3n., uchp.u
imorr. - M. : Muemo3usa, 2011.

I'eomerpus. 10-11 kmacchr : yueO.
st 001eo0pa3oBaT.  yUpEkKACHUH:
0azoBeiii 1 mpo¢wi. yposuu / JI. C.
Atanacsa, B.®. byryszos, C.b.
Kamomues u ap. — 18-e u3zn. - M. :
[Tpocsemenue, 2009.

27

27

27

27

27

27

100

100

100

11 A

[TpumepHas nporpamMma

210

Mopnakosud, A. I'. AnreOpa u Havyana
MaTeMaTHdeckoro anamms3a. 10-11
kimaccel. B 2 4. Y. 1. VyeOHUK mis
yqamuxcs 00111e00pa30BaTEILHBIX

22

22

100
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11b

11B

OCHOBHOTO 001IIETO
0o0pa3oBaHHs IO MaTEMaTHKe
(COOpHHMK HOPMATHBHBIX
JIOKyMeHTOB. MaTematuka /
CocraButens — 3.]1.
Huenpos, A.I'. ApkaaseB);
IIporpammsel. MaTtemaTtuka.5-6
KJacchl. Anre6pa.7-9 kmacchl.
Anrebpa u Hayana
MaTeMaTh4yeckoro aHanmsa.10-
11 xnacchl / aBTOPBI-
cocrasurenu M.U. 3yGapesa,
A.I'. MopakoBud — M. :
Muemosuna, 2011;
I'eomerpus. [Iporpammbl
0011e00pa3oBaTebHBIX
yupexaenuii. 7—11 knaccer /
cocTaBuTENb - T. A.
Bypmuctposa. — M. :
[Ipocsemienue, 2010

yapexxacHui (0a30BbIA ypoBeHB) / A.
I". MopnkoBu4. — 12-¢ uzn., o - M.
: Muemosuna, 2011.

Anrebpa 1 Hayalia MaTeMaTH4ecKOro
aHanm3a. 10-11 wmaccel. B 2 4. Y. 2.
BamauHuK ISt yUamuxcs
00111e00pa30BaTENBHBIX  YUPEIKICHUN
(OazoBblit  ypoBenn) / A. T.
MopnakoBuu u 1p.; non pea. AT
Mopakoeuua. - 12-¢ H31., HCOpP.U
mor. - M. : Muemo3suHa, 2011.

leomerpusa. 10-11 xmaccwl : yue6.
st obmeobpazoBar.  YUPEKIACHHIMA:
0azoBbiii 1 mpoduia. ypoeuu / JI. C.
Atanacan, B.®D. byryszos, C.b.
Kamomues u ap. — 18-e uzm. - M. :
[Tpoceemenne, 2009.

22

22

22

22

100

100

210

Mopakosud, A. I'. Anrebpa 1 Hadaia
MaTemMaTHyeckoro aHammza. 10-11
Kimaccel. B 2 4. Y. 1. YueOHuUK 11
[VIAIIAXCST 0011eodpazoBaTeIHLHBIX
yupexnaeHuil (0a30BbIld ypoBeHb) / A.
I". MopnkoBu4. — 12-¢ uzn., o - M.
: Muemosuna, 2011.

Anrebpa 1 Hayalia MaTeMaTH4eCcKOTo
aHanm3a. 10-11 wmaccel. B 2 4. Y. 2.
3amauHuK TUIst yyamumxcs
00111e00pa30BaTENbHBIX  YUPEIKICHUN
(OazoBbIii  ypoBenn) / A. T.
MopnakoBuu u 1p.; non pea. AT
Mopakouua. - 12-¢ H31., HCOpP.U
imorr. - M. : Muemo3uHna, 2011.

leomerpusa. 10-11 xmaccwl : yue6.
st obmeobpazoBar.  YUPEKIACHHIMA:
0azoBbiii 1 mpoduia. ypoeuu / JI. C.
Atanacan, B.D. byryzos, C.b.
Kamomues u ap. — 18-e u3n. - M. :
[Tpoceemenue, 2009.

19

19

19

19

19

19

100

100

100

210

Mopakosuy, A. I'. Anrebpa u Havyana
MaTemMaTHueckoro aHammza. 10-11
Krnaccel. B 2 4. Y. 1. YueOHuK 11
[VIAIIAXCST 0011eodpazoBaTeIHLHBIX
yupexnaeHui (0a30BbIld ypoBeHb) / A.
I". MopakoBu4. — 12-¢ u3n., goi. - M.
: Muemosuna, 2011.

Anre0pa u Hauaja MaTeMaTHIECKOTO
ananm3a. 10-11 wmaccel. B 2 4. Y. 2.
3amaqHuK TUIst yyamuxcs
00111€00pa30BaTENbHBIX  YUPEIKICHUN
(OazoBbIit  ypoBenn) / A. T.
MopakoBuu u ap.; nmoa pen. A.d.
Mopakoeuua. - 12-¢ H31., HCOpP.U
imorr. - M. : Muemo3uHna, 2011.

I'eomerpus. 10-11 kmacchr : yueO.
st obmeobpazoBar.  YUPEKIACHHIMA:
0azoBeiii 1 mpo¢wi. yposuu / JI. C.
Atanacan, B.®. byryszos, C.b.

24

24

24

24

24

24

100

100

100

48




Pabouas npoepamma cpeonezo obueco obpazosanusi no mamemamuxe MAOY COLL Nel
Ha 2015-2016 yuebnsiii 200

Kamomues u ap. — 18-e u3n. - M. :
[Tpocsemenue, 2009.

1. [Iporpammsl. Maremaruka. 5-6 xi. Anrebpa. 7-9 xn. Anrebpa u Hauvana
maTemaTuieckoro anamusa. 10-11 ki./aBt.-coct. .M. 3ybapeBa, A.I'. MopakoBud. — M.:
Mmuemosuna, 2011. — 63 c.
2. I'eometpus. Ilporpammer oOmieoOpa3oBaTeabHBIX YyupexaeHuit. 7-11 kmaccer /
cocraBurens - T. A. Bypmuctposa. — M. : IIpocsemenue, 2010.
3. 3uB.b.I'., Meilinep B.M. . [lunaktuueckue matepuansl 1o reomerpun uis 10 kimacca. —
M.: [Ipocsemenue, 2009
4, 3uB.b.I'., Meitnep B.M. . Jlunaktnueckue marepuaisl 1o reomerpun ais 11 kiacca. —
M.: Ilpocsemenue, 2009

JlonoTHUTeIbHAS JINTEPATYPA AJIsl YUUTEJ s,

1. Mopakosuu, A. I'. Anredpa u Havana a”amu3a. 10-11 kmaccel: MeTonuyeckoe
nocob6ue s yuutens / A. I'. Mopakosuu. — M.: Maemo3una, 2011.
2. bammakos, M. . Maremaruka. [IpakTukym Mo pemieHuro 3aaad: yuyeOHoe Mmocooue

st 10-11 knaccoB rymanutapuoro npodwist / M. U. bammakoB. — M.: Ilpocsemienue,
2010.

3. MaremaTika: TPEHUPOBOYHBIE TEMAaTUYECKUE 3a/IaHUs TOBBIIIICHHOW CIOKHOCTH C
orBeTamu it moArotoBku Kk EI'D m k apyrum ¢opmam BBITYCKHOTO M BCTYHHTEIBHOTO
sk3ameHoB / cocT. I'. . Kosanera, T. U. by3ynuna, O. JI. be3pykosa, }0. A. Po3ka. —
Bonrorpaa: Yuurens, 2009.

4, Wsnes, b. W. Jlunaktuueckue maTepuaibl Mo anredOpe W Havanam aHanuza st 11
knacca / b. U. Usnes, C. U. Caaksn, C. . lIBapudypa. — M., 2010,

o. Jlykun, P. JI. YcrHble ynpaxkHeHus no anredpe u Hayanam ananusa / P. JI. Jlykun, T.
K. JIykuna, . C. SIxynuna. — M., 1989.

6. IMammua, B. M. Tematnueckue tecThl 11g noarotoBku k EI'D o matematuke / B. M.
[ammmn. — PoctoB H//.: ®enukc, 2010.

1. Y4eOHO-TpEHUPOBOYHBIE TEMAaTHYECKUE TECTOBbIE 3aJaHUsl C OTBETaMU IIO
MateMatuke st moarotoBku k EI'D: B 3 u. / I'. U. KoBanesa. — Bonrorpan, 2009.

8. Maremaruka. CucteMa noarotoBku ydamuxcs Kk EI'D: mocobue st yaurens / cocT.
B. H. Crynenenxkas. — Bonrorpaa: Yuunrens, 2011.

9. Maremarnka: exxeHeiebHOe IpriIokeHne Kk razete «llepBoe ceHTIOps».

10. MaremarTnka B IIKOJIC: €XEMECTIHBIA HAYIHO-METOIUICCKUH JKypHAIL.

11.  Hymawuner, FO. I1. KonTtponbnele pabotel mo reomerpuu. 10 kmacc / 1O. IL
Hynnuupiy, B. JI. Kponrays. — M. : Ox3amen, 2010.

12. Kyxkapuesa, ['. . COopHuK 3a1a4 10 TeOMETpuH B pUCYHKax u Tectax. 10—-11 xmaccer
/ T'. U1. KykaprueBa. — M., 2009.

13.  3Baswuu, JI. . KortponsHble u npoBepouHsie paboTsl mo reomerpun. 10-11 kmaccer /
JI. K. 3BaBuu. — M., 2010.

14, Caaksn, C. M. MWMsyuenme reomerpun B 10-11 Kimaccax. Meroaudeckue
pexomenaanuu : kaura s yaurens / C. M. Caaksn, B. @. byry3os. — M., 2008.

JlonoJIHUTEJIbHAS JIUTEPATYPA ISl yUAIIUXCH.
1. 3uB, b. I'. 3amaun mno reomerpum : mnocobwe mus ywammuxcs 7-11 kiaccos
obmreoOpazoBatenbHbIX yupexaenuit / b. I'. 3uB, B. M. Meiinep, A. I'. baxanckuii. — M. :
IIpocsemenue, 2010.
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2. OHnukoneaus s Aeteit : B 15 T. Maremaruka / mox pex M. JI. AkceHoBa. — M. :
ABaHTa+, 1998.
3. MaremaTKa: TPEHHPOBOYHBIE TEMATHUECKHUE 3a/IaHUS TOBBIIICHHOW CII0)XHOCTH C

orBeTamMu g noAarotoBku Kk EI'D m x apyrum ¢opmam BBITYCKHOTO M BCTYHNHUTEIBHOTO
sk3ameHoB / cocT. I'. 1. Kopanera, T. U. By3ymuna, O. JI. bespykosa, }0. A. Po3ka. —
Boarorpaa: Yuurens, 2009.

4. Hopodees, I'. B. COopHuk 3agaHuil Aji1 MOATOTOBKM U NMPOBEACHHS MUCBMEHHOIO
JK3aMeHa 1o MaTemMaTuke (Kypc A) u anrebpe u Hadasiam aHanu3a (Kypce B) 3a kypc cpemaneit
mkonel. 11 kimace / I'. B. lopodees, I'. K. Mypasum, E. A. Cenosa. — M.: JIpoda, 2009.

5. Maremaruka. EI'3-2011: yueOHO-TpeHHpOBOYHBIE TecThl / mon pea. D. .
JIeicenko. — PoctoB u//1. : Jlernon, 2012.

6. Maremaruka. EI'D-2012: yuebHO-TpeHHpOBOUYHBIE TecThl: B 2 4. / mox pex. d. .
JIvicenko. — PoctoB u//1.: Jlernon, 2013.

1. Marematuka. EI'9-2013. 10-11 kmaccel: Tematuueckue TecThl: B 2 4. / moj pen. ©. .
JIsicenko. — PoctoB u//1.: Jleruon, 2014.
8. Ouuwmkioneaus ana aereid. B 15 1. T.11. Marematuka / mox pex M. [I. AkceHona. —

M.: Mup snuukionenuii Apanrta+, 1998.
ITeuaTHbIe MOCOOHSA

e Ttabmumbl o anredpe mist 10-11 knaccos, mo reometpun i 10-11 kimaccos;
e TIOPTPETHI BBIIAIOIINXCS JACSITENCH MaTEMATUKH.
JKpPaHHO- 3BYKOBbIE MI0CO0UA

.BI/I,Z[CO(bI/IJ'II)MBI IO UCTOPUHU PA3BUTHUA MAaTCMATHUKH, MATCMATUYICCKHX UACH U METOJIOB.

[IporpaMMHO-nieIaroru4ecKue cpeacTBa, peajusyemMbie ¢ IOMOIIBI0 KOMIbIOTEPA.
1. CD «IC: Penetutop. Matematuka» (KuM).
2. CD «Ypoku reometpun. 10-11 xmaccei» (B 2 4.) (KuM).

3. CD «AJI'EBPA He pmns ommmunukoB» (HUM skoHOMHKHM aBHUAIIMOHHOM
IPOMBIIUIEHHOCTH).

4, CD «T'EOMETPUS wne pmns ommyankoB» (HUM SKOHOMUKH — aBHAIMOHHOMN
MPOMBIIIIJIEHHOCTH).
5. CD «Maremaruka. 5—11 kiaccel. [Tpaktukymy.

Hudpposbie oOpaszoBateabHbie pecypcebl (LHOP) agas  nmoaaep:Kkum  NMOATOTOBKH
IIKOJbHUKOB.

1. Nutepner-nopran Bcepoccuiickoil onuMnuaabsl MIKOJbHUKOB. — Pexum mocryna :
http://www.rusolymp.ru

2. Bcepoccuiickue IUCTAaHIMOHHBIE HSBPUCTUYECKHE OJUMIIMAIBI 1O MaTeMaTHKe. —
Pexxum noctyma : http://www.eidos.ru/olymp/mathem/index.htm

3. HadopmammoHHO-TIOUCKOBAs cucTemMa  «3amauum». — Pexum  gocTyma
http://zadachi.mccme.ru/easy
4. 3agauu: I/IHCpOpMaLII/IOHHO-HOI/ICKOBaH cUCTeEMA 3aJad II0 MaTeMaThke. — Pexum

noctyna : http://zadachi.mccme.ru

5. KonkypcHble 3amauu 110 MaTEMaTHUKE: CIPAaBOYHUK M METOABI peuieHus. — Pexum
noctyna : http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm

6. Marepuaiibl (IIOJTHBIE TEKCThI) CBOOOJHO PACTIPOCTPAHSAEMBIX KHUT MO MaTeMaTHKE. —
Pexxum nmocryna : http://www.mccme.ru/free-books
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7. MaremaTuka JJIA MMOCTyHaromux B BY3HhI. - Pexum A0CTyIa
http://www.matematika.agava.ru

8. BBIHYCKHBIG U BCTYIIHUTCIIBHBIC 3K3dMCHBI II0 MATCMATHKC @ BApHAHTHI, MCTOJIHUKA. —
Pexxum goctyma : http://www.mathnet.spb.ru

9. OmuMnuagHple 3aJadd II0 MaTeMaTHKe : 0Oa3a JaHHBIX. — PexXum JocTymna
http://zaba.ru
10. MockoBckue MaTeEMATHUUYECKUE OJIUMITUAIBI. — Pexum JI0CTyIa

http://www.mccme.ru/olympiads/mmo

11. llIxonbHBIE W pailoOHHBIE MaTeMaTH4eckue onmmiuansl B HoBocuOupcke. — Pexxum
noctyma : http://aimakarov.chat.ru/school/school.html

12. BupryanpHas  mkona  IOHOro  MareMmatuka. —  Pexum  gocryma
http://math.ournet.md/indexr.htm

13. bubnuoreka >MEKTPOHHBIX Y4EOHBIX MOCOOMI MO MaTemMaTHKe. — Pexxum nmoctyna :
http://mschool. kubsu.ru

14. OOpazoBarenpHbli  moptan «Mup anreOpe». — Pexum  nmoctyna
http://www.algmir.org/index.html

15. Cnosapu BCD paznuunbix aBTopoB. — Pexxum noctyna : http://slovari.yandex.ru

16. OTronbl, BBINOJHEHHBIE C HCIOJIB30BAHUEM COBPEMEHHOM KOMIBIOTEpHOU 3D-
rpaduku, yBIEKaTeIbHO U MHTEPECHO PACCKA3BIBAIONINE O MAaTEeMAaTHKE U €€ MPHIIOKCHHSIX.
— Pexxum nmoctyma : http://www.etudes.ru

17. 3aounas  ¢u3MKo-MaTeMaTuyeckas  IIkoja. —  Pexum  jgocryna
http://ido.tsu.ru/schools/physmat/index.php
18. MunucrepctBo o6OpazoBanuss P®. — Pexwmm pocryma : http://www.ed.gov.ru;

http://www.edu.ru
19. TectupoBanue on-line. 5-11 kmaccel. — Pexxum nocrymna : http://www.kokch.kts.ru/cdo
20. ApxuB y4yeOHBIX mporpamMm HH(OPMAIIMOHHOTO 00pa30BaTEILHOIO TOpTaja
«RusEdu!». — Pexxum moctyma : http:/www.rusedu.ru
21. Merasuuuknonenust Kupumia u Medonus. — Pexxum noctyna : http://mega.km.ru
22.  Caittel  SHnukioneawii. — Pexxum  nmoctyma @ http://www.rubricon.ru;
http://www.encyclopedia.ru
23. Bces anemenTapHast MaTeMaTrka. — Pesxxum goctyna : http://www.bymath.net
HuTepHeT-pecypcesbl
http://urokimatematiki.ru
http://interqu.ru/
http://www.openclass.ru/
http://festival.1september.ru/articles/subjects/1
http://www.uchportal.ru/load/23
http://easyen.ru/
http://karmanform.ucoz.ru
http://polyakova.ucoz.ru/
http://le-savchen.ucoz.ru/

MATEPUAJIIBHO-TEXHUYECKOE OBECIHEYEHME.

TexHuueckue cpeacTBa 00y4yeHus,
y4eOHO- MpaKkTH4YecKoe U yueOHo- JadopaTopHoe 000pyAoBaHHe
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Jlns obyuenust mpenoctaBieHbl 4 kabuHera (Ne 205, 215, 307, 318), Bce kaOMHETHI
CHaOXKeHBI y4eOHHKAMU, METOAMIECKUMU MaTepUalaMH

Kaouner Ne 205:

e AynuTopHas J0CKa C MarHUTHOM MOBEPXHOCTbIO M HAOOPOM MNPHUCIOCOOIECHUM IS
KperuieHusl TaOJIuII;
KOMIBIOTED;
NPUHTEP, CKAHED;
MYJIbTUMETUATIPOEKTOD;
WHTEPAKTUBHAS JOCKa,
KOMILIEKT HHCTPYMEHTOB KJIACCHBIX: JHelKa, yroasauk (30°, 60°), yrompuuk (45°, 45°),
HUPKYJIb,
® KOMIUICKTHI TUIAHUMETPUYECKHUX M CTEPEOMETPHUYECKHX TeN (JAEMOHCTPAIIMOHHBIX H
pa3IaTOYHBIX);
® KOMIUICKTBI JUISI MOJICIIUPOBAHMS;
e JIupakTUYECKUN MaTepuan
e Kaprouku nst mpoBeIeHUsT CAMOCTOSTEIBHBIX PA0OT IO BCEM TeMaM Kypca.
e Kaprouku nnst mpoBeieHNs KOHTPOIBHBIX padoT.
e KapTouku [uisi HHAMBUAYAIBHOTO OIPOCa YYaIuXcs M0 BCEM TeMaM Kypca.
e TecTsl.

Kaouner Ne 215:

e AynuTopHas JOCKa C MarHUTHOW MOBEPXHOCTHIO M HAOOPOM MPHUCTOCOOIECHUUN st
KpETUIeHHsI TaOJIHII;
® KOMIIBIOTED;
® TIPUHTEP, CKAHEP;
® MYJIbTUMEIUANIPOEKTOP;
e HKpaH (HaBECHON);
® KOMIUIEKT MHCTPYMEHTOB KJIACCHBIX: JINHENKA, YTOJIbHUK (300, 600), YTOJIBHUK (450, 450),
HUPKYJIb;
® KOMIUICKThl TUIAHUMETPUUYECKUX M CTEPEOMETPUUECKHX TeN (JAEMOHCTPAIlMOHHBIX H
pa3aTOYHBIX);
® KOMIUIEKTHI JIJIsl MOJICIMPOBAHUS;
e JlupakTUUeCcKUN MaTepuan
e Kaprouku nms npoBeIeHUsI CAaMOCTOSATEIBHBIX Pa0OT 1O BCEM TEMaM Kypca.
e Kaprouku nns npoBeeHUsT KOHTPOIbHBIX palboT.
e Kaprouku 1 MHAMBUAYAIBLHOTO OMPOCA yYalUuXcsl 10 BCEM TeMaM Kypca.
e TecTsl

Kaounet Ne 307:

e AynuTopHas JOCKa C MarHUTHOW TMOBEPXHOCThIO M HAOOPOM MPHCIOCOOJICHUH IS
KperieHUs TaOuIl;

® KOMIIBIOTEP;

® MyJIbTUMEIUATIPOEKTOD;

e HKpaH (HaBECHON);

® UHTEPAKTHBHAs JOCKa,
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* KOMIUIEKT HHCTPYMEHTOB KJIACCHBIX: JinHeliKa, yronpruk (30°, 60°), yrompuuk (45°, 45°),
HUPKYJIb,
® KOMIUICKTHI TUIAHUMETPUYECKUX M CTEPEOMETPHUYECKHX Tel (JIEMOHCTPAIIMOHHBIX H
pa3IaTOYHBIX);
® KOMIUICKTBI JUISI MOJICIIUPOBAHMS;
e JlupakTUUeCKUN MaTepuan

e Kaprouku nmst mpoBeIeHUsT CAMOCTOSTEIBHBIX PA0OT 1O BCEM TeMaM Kypca.

e Kaprouku nns mpoBeieHNs KOHTPOIBHBIX padboT.

e Kaprouku 11 MHAMBUAYATHLHOTO OIPOCA yUaIlTUXCs 10 BCEM TeMaM Kypca.

e TecTsl.

Kaounet Ne 318:

e AynuTopHas JOCKa C MAarHUTHOW TOBEPXHOCThIO M HAOOPOM MPHUCIIOCOOIEHUN IS
KperuieHHsl TaOJIuIl;
® KOMIIBIOTED;
® MYJIbTUMEIUANIPOEKTOP;
® HHTEpPaKTUBHAs JI0CKa;
® KOMIUIEKT MHCTPYMEHTOB KJIACCHBIX: JINHENKA, YTOJIbHUK (300, 600), YTOJIBHUK (450, 450),
HUPKYJIb;
® KOMIUICKThl TUIAHUMETPUUYECKUX M CTEPEOMETPHUUECKHX TeN (JAEMOHCTPAIlMOHHBIX H
pa3aTOYHBIX);
® KOMIUIEKTHI JIJIsl MOJICIMPOBAHUS;
e JlugakTU4eCKUM MaTepuain
e Kaprouku nms npoBeIeHUsI CAaMOCTOSATEIBHBIX Pa0OT 1O BCEM TEMaM Kypca.
e Kaprouku nis npoBeeHUs KOHTPOJIbHBIX palboT.
e KapTouku A1 UHAUBUIYAIBHOTO OIpOCca y4YalluXcs 0 BCEM TEMaM Kypca.
e TecTsl
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