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INOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma mo anredpe ¥ HayaaM aHaiau3a NpeaHa3HaYeHa I 00YJIarOIUXCs st
11b xacca ¢ MOBBIIIEHHBIM YPOBHEM MaTeMaTUYECKON NOATrOTOBKY (YriyOJI€HHBIH yPOBEHB) U
peann3yeTcsi Ha OCHOBE CJIEIYIOIUX JOKYMEHTOB:

1. ®denepanbHBI KOMIOHEHT FOCYIAPCTBEHHOTO CTaHAApTa CpeaHero (TIOITHOTO0) 001Iero
obpazoBanus (MpOGUIBLHBIN YPOBEHB ).
2. [TpumepHas mporpaMma cpeiHero (IOJIHOr0) 00IIero 00pa3oBaHus IO MATEMAaTHKE Ha

yIIIyOJICHHOM YPOBHE, peKOMeH10BaHHass MUHHCTEpCTBOM 00pazoBaHus U Hayku PD / CoopHHK
HOPMAaTUBHBIX JOKyMeHTOB. MaTtemaruka / coct. D./1. [{nenpos, A.I'. ApkanbeB. — 2-¢ U3/1. CTEPEOTHIL. —
M.: JIpoda, 2008

3.Paboune nporpamMmel. Marematuka: anredpa v Hadyaisa MaTeMaTHYECKOT0 aHAJIN3a, TEOMETPHUS.
10-11 xmaccel: yueOHo-MeToauueckoe mocodue / Coct. O.B.Mypasuna. - M.: [Ipoda, 2013. 192 c.

Pabouast mporpamma peanusyercs ¢ ucnoib3oBanueM Y MK: Mypasun ['.K., MypaBuna O.B.
Maremaruka: anrebpa 1 Hayalla MaTEMaTHYECKOTO aHalln3a, reomeTpus. Anredpa u Havana aHanuza. 10
KJacc. YriiyOsiaeHHbI ypoBeHb: yueOHuK. - M.: [Ipoda, 2014.

['puc MO POD "Pexkomenaosano" ¢ 2012.

AKTyaJIbHOCTB MPOTPAMMBbI COCTOUT B TOM, YTO OHA MO3BOJISIET C(HOPMHUPOBATD y YUAIIHUXCSI
JIOCTaTOYHO IIMPOKOE MPEACTABICHNE O MATEMATHKE KaK YHUBEPCAIbHOM SI3bIKE HAyKH, CPEICTBE
MOJICITIMPOBAHMS SIBJICHHUI U TIPOLIECCOB; IPeAycMaTpuBaeT (hopMupoBaHue 00IIeyueOHbIX YMEHUH 1
HaBBIKOB, YHHUBEPCAIBHBIX CIIOCOOOB JAEATEIBHOCTH M KIIFOYEBBIX KOMIICTECHIIHH.

HoBu3zHa ganHoil y4eOHOI mporpaMMbl COCTOUT B TOM, YTO OHA COJIEPIKUT JIMHUIO « DJIEMEHTHI
KOMOMHATOPUKU» U TeMy «KOMITJIEKCHBIE YCIIay.

Jannast paboyasi mporpamMma MoJIHOCTHIO OTPAKAETYTIyOJIeHHBIN YPOBEHD MOATOTOBKH YUILIUXCS
1o pazzenaM mporpammbl. OHa KOHKPETU3UPYET COAEPKAHUE TEM 00pa30BaTEIbLHOTO CTaHAApTa U AT
pacripenenenne y4eOHbIX YacoB 110 pasjiesiaM Kypca.

[Tpu n3yueHnn Kypca MaTeMaTHKH Ha TIPO(GHUIHLHOM YPOBHE IMPOJIOIHKAIOTCS U MOTyJaroT
pa3BUTHE COJlepKATEIbHBIE TUHIH «AJTedpay, « DyHKINNY, «Y paBHEHUS U HEPAaBEHCTBa»,«l eoMeTpHs»,
«DneMeHTbl KOMOMHATOPHUKH, TEOPHH BEPOSTHOCTEH, CTATUCTUKH U JIOTUCTUKHY, BBOJAUTCS JIMHUS
«MareMaTHu4eckuil ananu3y». B paMkax yKka3aHHBIX COAEPKATETbHBIX JIMHUN PEIIaloTCs CIEIYIOIINe
3a/1a4u:

e CHCTEMaTH3allHs CBEJACHUH O YMCIIaX, N3yUYEHHE HOBBIX BUOB YHCIOBBIX BBIPAKCHUN U
(dbopMyI1, COBEPIICHCTBOBAHHUE MTPAKTHYECKIX HABBHIKOB M BEIYUCIUTEILHON KYIbTYPHI,
pacuIpeHre U COBEpLICHCTBOBaHME aJIre0pandyecKoro anmnapara, copMupoBaHHOTO B
OCHOBHOM IIIKOJIE ¥ €0 NPUMEHEHHE K PELICHUI0 MaTEMaTHYECKUX U HEMAaTeMaTHYEeCKUX
3a/ay;

® pacHIMpeHHe U CHCTEMATH3aIUs OOIIMX CBEICHUH O PYHKIUIX, TIOMOJTHEHNE Ki1acca
M3y4aeMbIX (DYHKIUH, WIUTFOCTPAUs IUPOTHI MPpUMEHEHUs GYHKITUH 711 OMUCaHUS U
U3yUYEHHsI peaibHBIX 3aBUCUMOCTEHH;

® DPa3BHUTHE MPEACTABICHUH O BEPOSITHOCTHO-CTATHCTUIECKUX 3aKOHOMEPHOCTSIX B
OKpY’KaloIlleM MHpe, COBEpPIICHCTBOBAHNE MHTEIJICKTYAIBHBIX M PEUEBBIX YMEHUN MyTeM
o0orarieHst MaTeMaTHYEeCKOTO SI3bIKAa U PA3BUTHUS JIOTHYECKOTO MBIIIUICHUS.

O06pa3oBaHue B COBPEMEHHBIX YCIOBUAX MPU3BAHO 00ECTIEUUTh (PYHKIIMOHAIBHYIO PaMOTHOCTh U
COLMAJIbHYIO aIaNTaII0 00YYaIOMXCsl HA OCHOBE MPHOOPETEHNsI UMM KOMIIETEHTHOCTHOT'O OIIbITA B
cdepe ydeHus1, TO3HAHUS, TPOPECCHOHATHLHO-TPYIOBOTO BBIOOPA, IMYHOCTHOTO PAa3BUTHS, IEHHOCTHBIX
OpPHEHTAINI U CMBICIIOTBOPUYECTBA. DTO MPEAONPEILIIIET HAITPABICHHOCTH IeJIel 00y4YeHUs Ha
(dbopMHpOBaHNE KOMITETEHTHOW JTMYHOCTH, CIIOCOOHOH K KU3HEACATEITHPHOCTH M CaMOOTIPEICTICHHIO B



MH()OPMAIIMOHHOM OOIIECTBE, SICHO MPECTABIAIONICH CBOM MOTEHIIMAIBHBIE BO3MOXXHOCTH, PECYPCHI U
CIOCOOBI peau3aii BEIOPAaHHOTO KU3HEHHOTO Iy TH.

DTO ONpeenuiio 2/108HYIO Yesb: pa3BUTHE PEOCHKA KaK KOMIIETEHTHOM JIMYHOCTH ITyTEM
BKJIFOUCHUS €I'0 B PA3JIMYHBIC BUbI LIeHHOCTHOﬁ YeJI0BEUECKOMN JACATCIIbHOCTH yqe6a, IIO3HaHUA,
KOMMYHHKAIHL, TPO(PECCHOHATBHO-TPYI0BOI BEIOOD, TMYHOCTHOE CaMOPa3BUTHE, IEHHOCTHBIE
OPHUEHTAIUH, TOUCK CMBICIIOB JKU3HEAEATeNbHOCTU. C 3TUX MO3HULINI 00y4eHHE pacCMaTPHUBACTCS KaK
IPOILIECC OBJAJICHUS HE TOJIBKO ONPEIEICHHON CyMMON 3HAHUI U CHCTEMOW COOTBETCTBYIOIINX YMEHUH U
HaBBIKOB, HO M KaK IPOLIECC OBJIAJCHNS KOMIECTECHIIUAMH.

B y4e6HOM 1u1aHe Ha M3ydeHHe anreOpsl M HadyaJl MaTEMAaTHYECKOT0 aHAIN3a Ha YriTyOJICHHOM
ypOBHE OTBOANTCS He MeHee 4 1 B Hepemo (34 nenenn). Pabouast mporpamma o anredpe 1 Hayagam
ananmu3a B 11b kiiacce cocraBieHa B COOTBETCTBUU € | '0IOBBIM KaJIeHAapHBIM TpadUKOM JTUIles Ha
2017- 2018 y4eOnsIii roa.CoraacHO TOAOBOTO KaJCHIAPHOTO Y4€OHOTo rpaduka MpoaoKUTEIbHOCTD
yuebHoro roga B 11 kimacce 6e3 ydera rocyaapCTBEHHOH (MTOTOBOIA) aTTECTalluu COCTaBisieT 34
Henenu. Takum oOpas3oM, pabouass mporpamma B 11 b kiacce paccunrtana Ha 136 yacoB u3 pacuera 4
94acoB B HEJEIIO.

[Ipeobnanarommmu GpopMaMu TEKYLIETO KOHTPOJIS BHICTYNAIOT MMCHbMEHHBIH OIPOC
(camocTosITENbHBIC, TPAKTUYECKUE U KOHTPOJIBbHBIE pab0Thl) U TecTUpoBaHue B popmate EI'D.

Cucrema OLIEHKU JOCTUKEHUN YJaIlUXCs:
1. O1eHka YCTHBIX OTBETOB VYAILIUXCS:
OTBeT OLleHUBaETCSI OTMETKOM «5», €CJIM YYeHUK:

® [I0JIHO PACKPBLI COZepKaHie MaTepraia B 00beMe, PeyCMOTPEHHOM NIPOrpaMMOi U
y4eOHUKOM,

®  U3JI0XKWJI MaTepuaj rPaMOTHBIM S13bIKOM B OIIpeIeIEHHON JIOTMYeCKOi MOC/Ie0BaTEeIbHOCTH,
TOYHO UCIOJIb3Ysl MATEMaTHUECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

® [PaBUWIBHO BBHINOJHWI PUCYHKH, UEPTEKH, TPaAQUKHU, COMYTCTBYIOLIUE OTBETY;

e [I0Ka3aJl yMEHNE WTIOCTPUPOBATH TEOPETUUYECKHUE MOJT0KEHUSI KOHKPETHBIMU MPUMEPAMH,
IPUMEHSTh UX B HOBOM CUTYyallM NPH BBIOJIHEHUN TPAKTUUECKOTO 3aJJaHMs;

® [IPOJEMOHCTPUPOBAJ YCBOCHHE paHEE U3YyUEHHBIX COITYTCTBYIOLIMX BOIIPOCOB,
c(OpMHUPOBAHHOCTh M YCTOMYMBOCTD UCIOJIB3YEMBIX IPU OTPAOOTKE YMEHHI U HABBIKOB;

e OTBEYaJl CAMOCTOSITENILHO O€3 HaBOAAIINX BOIIPOCOB yuuTels. BO3MOXXHBI 0/1Ha - 1B€ HETOUHOCTH
[P OCBEIIEHUH BTOPOCTETIEHHBIX BOIPOCOB UJIU B BBIKJIAJKAX, KOTOPHIE YYEHUK JIETKO UCIIPaBUII
10 3aMEUYaHUIO YUUTEIS.

OTBeT OLlEHNBaeTCA 0TMETKOI «4», ecJIi OH Y10BJIeTBOPSieT B OCHOBHOM TPe0OOBAHMSAM HA OLIEHKY
«5», HO NIPH 3TOM HMeeT OJUH U3 HeJOCTATKOB:

® B U3JI0KEHUU JIOMYIIEHbI HeOOoIbIINE TPOOEesbl, HE HCKa3UBIINE MaTEMaTUYECKOEe COep KaHNe
OTBETA;

e JIOMyIIEHbl OJWMH — JIBa HEJOYEeTa IpU OCBEUIEHMM OCHOBHOIO COJIEpXaHUS OTBETa,
MCIIPABJIEHHBIE 10 3aMEYaHUIO YUUTES;

e JomyuieHbl ourOKa nin OoJiee IByX HEJAOUYETOB IMPU OCBEIICHUH BTOPOCTEINIEHHBIX BOIIPOCOB HITU
B BBIKJIQJIKaX, JIETKO MCIIPABJICHHBIE 110 3aMEYAHUIO YUUTEIIS.

OtMeTKa «3» CTAaBUTCA B CJCAYIOIIHX CIy4Yasax:

e HEMOJHO WM HEeMOCIeNOBAaTEIbHO PACKPBITO COJEp)KaHWE MaTepuana, HO IMoKa3aHOo obIee
MIOHMMAaHHE BOIPOCa U MIPOJEMOHCTPUPOBAHBI YMEHMSI, JOCTATOUHBIE [yl JAIBHEUIIETO YCBOCHUS
nporpaMMHOro marepuana (ompeneneHHble «TpeOoBaHMSAMHM K MaTeMaTHYeCKOW MOJTrOTOBKE
YUAIIUXC»);
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® UMETUCh 3aTPYJHEHHS WIH JONYIICHbl OMMMOKH B ONPEACICHUU MOHSTHHA, HCIOJIb30BAHUN
MaTeMaTUYeCKOW TEPMHHOJOTHH, YepTekaX, BBIKIAIKAX, HCIPABICHHBIC IOCIE HECKOJIbKHX
HaBOSIIITUX BOIMPOCOB YUUTEIIS;

® VYYEHUK HE CHPAaBWICA C NPUMEHEHHEM TEOPMH B HOBOM CUTyalldd TpPU BBINOJHEHUU
MPAKTUYECKOTO 3a/IaHMs, HO BBIMOJIHII 33/IaHUsl 00S3aTEIILHOTO YPOBHS CIIOXKHOCTH IO JaHHOU
TEME;

e pu 3HAHUM TEOPETUYECKOTO MaTepuaia BBHIIBICHA HEAOCTaTOYHas CcHOPMUPOBAHHOCTH
OCHOBHBIX YMEHUI U HaBBIKOB.

OTMmeTKa «2» CTAaBUTCH B CJEAYIONUX COyqdasx:

® HE PacKpPHITO OCHOBHOE COJIEpKaHUE YIeOHOTO MaTepUaa;

e OO0OHapy)XCHO HE3HAHWE WM HEIOHMMAaHHWE YYEHHWKOM OOJIbIIeHd WIM HamOoJiee BaXKHOW YacTH
y4eOHOro MaTepuana;

e JIONYIICHbl OMMUOKM B OMNPEJACICHUH IOHATHW, TPU MCIOJb30BAaHUM MaTEeMaTHYECKOM
TEPMHHOJIOTHH, B PUCYHKaX, YepTexkax WM rpapukax, B BBIKJIAIKAX, KOTOPbIE HE HCIPABICHBI
MOCJI€ HECKOJIbKUX HABOJAIINX BOIIPOCOB YUUTEJIS.

OtMeTKa «1» cTaBUTCH, €CJIN:

e yYeHUK OOHApYXWJ MOJHOE HE3HAHHE M HEMOHMMAaHUE U3y4yaeMoro y4eOHOro Marepualia Ui He

CMOT OTBETUTH HU HA OJMH U3 MOCTABJICHHBIX BOMPOCOB 10 H3y4YaeMOMY MaTepHaIy.
2. O11eHKa MMCbMEHHBIX KOHTPOJLHBIX PA00T yUalMXcs 10 MATEMATHKE':
OTMeTKAa «5) CTAaBUTCHA, €CJIM:

e paboTa BBINMOJHEHA MOJIHOCTHIO;
® B IJIOTUYECKUX PACCYXKIEHUSAX U 0OOCHOBAHHUHU PELICHUS HET MPOOENIOB U OLINOOK;
® B PCIHICHUH HET MAaTEMaTUYECKUX OMIMOOK (BO3MOKHA OJIHa HETOYHOCTb, OMKUCKA, HE SIBIISIOIIASICS
CJIEICTBMEM HE3HAHMS WJIM HETIOHUMAaHMs Y4eOHOr0 MaTepurara).
OtMeTKa «4» CTAaBUTCS, €CJIN:
e paboTa BBHIMOJHEHA MOJHOCTHIO, HO 00OCHOBAHUS IIATOB PEUIEHUs HEIOCTATOYHBI (€CIM yMEHHUE
000CHOBBIBAThH PACCYXKIEHUS HE SBISUIOCH CIIEIUATBLHBIM O0BEKTOM MTPOBEPKH);
e JIONyIIeHa OJHA OmMUOKAa WIM JBa-TPH HEJOUETa B BBIKJIAJKAX, PUCYHKAX, YEpTEeKax WU
rpadukax (eciu 3TH BUJIbl pabOThI HE SIBJISUINCH CHEIUATIbHBIM 00bEKTOM IPOBEPKH).
OtMeTKa «3» cTaBUTCH, €CTIN:
e JIOMYIICHBI OoJiee OJHOM OMMOKU UK OoJiee IBYX-TPEeX HEIOYETOB B BHIKJIAJAKaX, UePTEKaX WIH
rpadgukax, HO yJaluiics BiajieeT 00s13aTeTbHBIMU YMEHUSIMU 110 TIPOBEPSIEMOM TEME.
OTMeTKa «2» CTAaBUTCS, €CJIN:
e JIOMYIICHBI CYIIECTBEHHBbIC OMIMOKH, MOKAa3aBIlKE, YTO y4allWiics HE BIaJeeT 00sS3aTelbHBIMU
YMEHUSIMH 110 JaHHOUW TeMe B MOJHOUN Mepe.
OtMmetka «1» cTaBUTCH, €CJIN:
e paboTa MoOKa3ajla TMOJHOE OTCYTCTBHE Y Y4aIErocs oO0s3aTeNbHBIX 3HAHUW M yMEHUU 1O
MIPOBEPSIEMON TEME I 3HAUUTEIbHAS YaCTh PA0OOTHI BHITOTHEHA HE CAMOCTOSATEIHHO.
3. O6mas knaccuduKaIys OmuooK:

I'pyObiMu cHuTaIOTCS OLIMOKM:
® HE3HAHME OIPENEIICHUs OCHOBHBIX IIOHSATHH, 3aKOHOB, IIPABWJI, OCHOBHBIX IIOJIOXKCHUM TEOPHH,
He3HaHue GopMyJl, OOIIETIPUHATHIX CUMBOJIOB 0003HAUEHUH BEIUYUH, €AUHUI] UX U3MEPEHUS,;
e HE3HAHME HAMMEHOBAHUU €AVHUL U3MEPEHUS,
e HEYMEHHE BBIIEIUTH B OTBETE INIABHOE;
e HEyMEHME NPUMEHATh 3HAHUS, AITOPUTMBI JUJIS PELICHHUS 3a7a4;

® HCYMCHHC JCJIaTh BBIBOJAbBI U 0606H_IeHI/IH;



® HEyMEHHE YHTaTh U CTPOUTH IpaduKy;
® [I0TEpPs KOPHS WM COXPaHEHUE IIOCTOPOHHETO KOPHS;
e otOpacsiBaHue 03 00BSICHEHUI OAHOTO U3 HUX;
® paBHO3HAYHBIC UM ONINOKH;
®  BBIUMCIIUTENbHBIC OUIHOKHU, €CIIM OHH HE SIBIISIFOTCS OMTUCKOI;
® JIOTMYECKHE OIIMOKH.
K HerpyObiM ommoOkam cienyer OTHECTH:
® HETOYHOCTb (POPMYJIUPOBOK, ONpPEIEICHUM, MOHATUI, TEOpHUil, BbI3BaHHAsI HEMOJHOTOM OXBara
OCHOBHBIX IIPU3HAKOB ONPEIEIIIEMOT0 IOHATUS WIN 3aMEHOM OIHOTO - ABYX M3 OTUX IPU3HAKOB
BTOPOCTETIEHHBIMH;
® HETOYHOCTb I'paduka;
e HEpalMOHAJIbHBIH METOJA PpELIEHUS 3aJaud WIM HEIOCTaTOYHO IPOJyMAHHBIN IIIaH OTBETa
(HapylIeHuEe JIOTHKH, IT0IMEHA OTJCJIBHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMH);
e HepalMoHaJIbHbIE METO/IbI PAOOTHI CO CIIPABOYHON U APYTOM TUTEPATYpOil;
e HEyMeHMe pelIaTh 33Jauu, BHIIOJIHAT 3aJJaHus B 00ILEM BHJIE.
Henoueramm siBsiloTCA:
e HepalUOHaIbHbIC IPUEMBI BEIYUCIECHHUH 1 IIpeoOpa3oBaHUii;

e HeOpeKHOE BBIIIOJIHEHUE 3aIIUCEH, yepTexell, cxem, rpaduKoB.

COJAEPKAHUE TEM YYEBHOI'O KYPCA no reomerpun
11 knacc (24 B Heaen10, Bcero 68 4)

1. BexTopsbl B mpocTpancTBe-6 yacos.
Bekropel B mpoctpanctBe. KosunHeapHble M KOMIUIaHapHble BeKTOpbl. IlapamienbHblii nepeHoc.
[TapannensHoe mnpoekTupoBaHue U ero cpoiictBa. [lapaienbHble NPOEKUUU IUIOCKUX  QUTYD.
N300pakeHre MpOCTPAHCTBEHHBIX GUryp Ha MiIockocTH. CeueHHs: MHOTOTPaHHUKOB. Mcropuueckue
CBECHMUSL.
Heab: copmuposams y yuawuxcs nousmue 6eKmopa 8 NpOCMPAHCMEE; PACCMOMPEmb OCHOBHbIE
onepayuu Hao 6eKMOpPamu.

2/. KoopauHaThl TOYKH M KOOPANHATHI BeKTOPOB npocTtpanctie. /Bukenus (15 4).

IIpssMoyrosibHast cucTeMa KOOPAWHAT B IPOCTpaHCTBE. PaccTosHMEe MeEXIy TOYKaMU B IIPOCTPAHCTBE.
BexToprl B mpoctpancTBe. J[nmuHa BekTopa. PaBeHCTBO BeKTOpOB. ClOXEHHE BEKTOPOB. YMHOXKEHHE
BeKTOpa Ha uncio. Koopaunars! Bekropa. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.

Heab: ssedenue nowsmue npamoyeorbHOU cUcCmeMvl KOOPOUHAM 6 NPOCMPAHCHEe, 3HAKOMCMEO C
KOOPOUHAMHO-8EKMOPHBIM MEMOOOM peuleHus 3a0ad.

Henu: chopmupoBaTh y yyammxcs YMEHHUS NPUMEHSITb KOOPAMHATHBI M BEKTOPHBIA METOABI K
PELICHUIO 3a/1a4 Ha HAXOK/ICHUE JUIMH OTPE3KOB U YITIOB MEXAY IIPSAMBIMU U BEKTOPAMHU B IIPOCTPAHCTBE.
B xone nzydenus teMsl 1ieraecoo0pa3Ho MCIOIb30BaTh aHAJIOTHIO MEXAY pPacCMaTpUBaEMbIMU OHATUIMHU
Ha TUIOCKOCTM M B IPOCTPAHCTBE. DTO TOMOXET YdalluMmcs Oojiee IIyOOKO M OCO3HaHHO YCBOMTH
M3y4aeMblil MaTepuai, ysICHUTb COJEPKAHHE W MECTO BEKTOPHOTO M KOOPAMHATHOIO METOIOB B Kypce
TeOMETPUH

OcHOBHas 1 eab— 0000MNUTh U CUCTEMATU3UPOBATh MPEACTABICHUS yUAIIUXCS O JEKapTOBBIX
KOOPJIMHATaX U BEKTOpPaX, MO3HAKOMUTD C MOJIIPHBIMH U CPEPUUIECKUMHU KOOPIUHATAMH.

W3yueHnne KoOpIMHAT U BEKTOPOB B MPOCTPAHCTBE, C OJTHOM CTOPOHBI, BO MHOT'OM IOBTOPSET U3yUYEHUE
COOTBETCTBYIOIMX TE€M IUIAHUMETPHUH, a C JAPYrod CTOPOHBI, AAET alreOpanyuyecKuil MEeToJ| pelIeHHs
CTEPEOMETPUYECKUX 3a/1a4.

2.1{nauuap, konyc, mwap (16 4)

OcHoOBHBIE 7IeMEHTHI cdepsl U mapa. BzanMmHoe pacronoskeHue chepsl U MI0CKOCTH. MHOTOrpaHHUKH,
BIIMCaHHBIE B c¢epy. MHOrorpaHHuUKH, oOmHUcaHHble OKoyIo cdepbl. uauuap u konyc. Durypsl
BpalICHUS.

Heanb: guipabomka y yuawuxcs cucmemamuieckux c6e0eHull 06 OCHOBHbIX 8UOAX MeTl 8PALUYEHUSL.
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Henu: mate ydammmcs CHCTEMaTHYECKHE CBEICHUS 00 OCHOBHBIX BHJAX TeN BpamieHus. V3ydeHue
KpYyIJIbIX Tell (UWIMHIpa, KOHYCa, I1apa) 3aBepllaeT U3yyeHHEe CHUCTEMblI OCHOBHBIX MPOCTPaHCTBEHHBIX
reOMEeTpUYECKUX Tel. B XoJe 3HaKoOMCTBa C TEOPETHMUECKHMM MATEepUajoM TEMbl 3HAYUTEIbHO
Pa3BUBAIOTCS MPOCTPAHCTBEHHBIE MPEACTABICHUS YUAIUXCS: KPYIJIbIe Tejla paccMaTpuBaTh Ha MpUMepe
KOHKPETHBIX TE€OMETPUYECKUX TeJl, M3ydaTh B3aUMHOE pACIIOJIOKEHUE KPYIJbIX TEl M IUIOCKOCTEH
(kacaTenbHBIE U CEKYIIHME IJIOCKOCTH), 03HAKOMUThH C MOHSATUSMHU OMHMCAHHBIX W BIMCAHHBIX MPU3M H
nupamu]l. Pemars 6071bII0e KOJIMYECTBO 3aa4, YTO MO3BOJISET MPOJOIKUTH padoTy 1o (hopMHpPOBAHHIO
JIOTHYECKHX U TpapuuecKuX yMEHUH.

OcHOBHas 1 eab— cHopMUpOBATH MPEACTABICHHS YUAIIUXCS O KPYTJIBIX TENaX, U3YYUTh CIIydan
UX B3aUMHOTO PAacMOJIOKEHHS, HAyYUTh U300pakaTh BIMCAHHBIC U OMIMCAHHBIE (PUTYPHI.

B nanHOli Teme 0000mIarOTCS CBEIACHHS W3 IUIAHUMETPUU OO0 OKPYKHOCTH U KPYyre, O B3aUMHOM
PacCIOIOKEHUH MPSAMOM U OKPY)KHOCTH, O BIIMCAHHBIX M OMNHCAHHBIX OKPYXHOCTSX. 3/1€Ch ydalluecs
3HAKOMSITCSI C OCHOBHBIMH (DUTypamul BpallleHUs, BBIICHSIOT MX CBOWCTBA, y4arcs WX H300paxkaTh H
pemats 3afaud Ha Gurypsl BpameHus. GopMupoBaHuio Oojiee TIyOOKHX MPEACTABICHUN YdalUXcCs
MOTYT CITYXHUTh 33J1a4¥ HA KOMOWHAIIUY MHOTOTPAaHHUKOB U (UTYp BpaIICHHUS.

3. O0bem U I0IAAL OBEPXHOCTH (21 9).

[TonsTne o6bema u ero cBoiicTBa. OOBEM IWIMHIPA, MPSMOYTOJBHOTO TMapajUIelieuIe;a U MPU3MEIL.
[Mpunuun Kapansepu. O6beM nupamuasl. O0beM KOHyca W yC€YeHHOro KoHyca. OO0beM Iapa U ero
yacteil. [lnomanps MOBEpXHOCTH MHOTOTPAaHHUKA, HMUIWHIpPA, KOHyCa, YCEYEeHHOro KoHyca. I[lmomans
MOBEPXHOCTH Il1apa U ero 4acTeu.

Henwb: cucmemamuszayus u3yuenuss MHO202PAHHUKOG U Mel 6pAujeHUs 6 X00e peulenus 3a0a4 Ha
8blUUCTEHUE UX 00BEMOS.

Llesn: MpOIOIDKUTH CHCTEMAaTHICCKOE M3YyYEHHUE MHOTOTPAHHUKOB M TEJ BPAIICHHS B XOJC PCEIICHHUS
3a/1a4 Ha BBIYUCIICHHE UX 00HEMOB.

[TonsiTe 00beMa BBOJIUTH IO AHAJIOTHU C MOHATHEM IUIOIIATU TUIOCKOH (UTYphl U (OpMYIHpOBATH
OCHOBHBIE CBOICTBa 0OHEMOB.

CymiecTBOBaHHWE W EIMHCTBEHHOCTh OOBEMa Tella B IIKOJBHOM Kypce MaTeMaTHKH MPHXOIUTCS
MpPUHUMATH O0€3 J10Ka3aTeIbCTBa,

TaKk Kak BOIpPOC 00 o0beMax MPHUHAJICIKHUT, IO CYIIECTBY, K TPYIAHBIM pa3zeliaM BHICIICH MaTEeMaTHKH.
[ToaTomMy HYXHBIE pe3yIbTaThl YCTAHABINUBATH, PyKOBOJCTBYSICh OOJIbIIIE HATTSIHBIMUA COOOPAKECHHUSIMH.
YueOHbIi MaTepua riaaBbl B OCHOBHOM JIOJKEH YCBOUTHCS B MPOIIECCE PEIISHUs 3a/1ad.

OcHoOBHAas 1eab— chopMUPOBATH MPEICTABICHUS YUAIIUXCS O TIOHATUAX O0BEMa U TIIOMIAAH
MOBEPXHOCTH, BBIBECTH (DOPMYIBI 0OBEMOB M TUIOMIAJICH MOBEPXHOCTEH OCHOBHBIX MPOCTPAHCTBEHHBIX
buryp, Hay4YuTh peraTh 3a/1a4M Ha HaXOXKACHHEe 00BEMOB U TIJIONIa/Iel TOBEPXHOCTEH.

N3yuenne o0beMOB 0000IIA€T W CUCTEMATHU3MPYET MaTepuai IUIAHUMETPUU O TIUIOMIAAX TUIOCKUX
¢uryp. Ilpu BbIBOAEe dopMyn 00BEMOB HcCHONb3yeTcs mpuHIMN KaBanbepu. DTO TO3BONSET YHCTO
TEOMETPUYECKUMH METOJaMu, 0e€3 HCIOJIb30BaHWs HMHTErpaja WM MPeAesIbHOTO Tepexoja, HaWTh
00BEMBI OCHOBHBIX MTPOCTPAHCTBEHHBIX (DUTYP, BKITIOYAst 00bEM IIapa U ero YacTeu.

[IpakTrueckass HaMpaBIECHHOCTh 3TOW TEMBI OMpPENENSIETCS OOJBIIUM KOJIMYECTBOM Pa3HOOOPAa3HBIX
3a/1a4 Ha BBIYHCIICHHE 00bEMOB U TIOMIAIEH TTOBEPXHOCTEMH.

IHoBTOpenue (12 4.)

Heab: nosmopenue u cucmemamuzayus mamepuana 11 kracca.

Henu: noBTOpUTH U 00OOITUTE 3HAHUS M YMEHUS, YUALTUXCSI Yepe3 pelIeHHe 3a/1a4 10 CICAYIOIINM TeMaM:
METO]] KOOPJIMHAT B MIPOCTPAHCTBE; MHOTOI'PAaHHUKH; TeJla BpallleH!s; 00bEMBI MHOTOTPAaHHUKOB U TEJ
BpAICHHS

TPEBOBAHMUSA K YPOBHIO
nHOoAI'OTOBKHU BBIITYCKHHUKOB

Bpeayﬂbmame U3yueHusa namemamuKku Ha oazoeom YPOBHE YyU€eHUK 00.J1iceH

3HATH/OHUMATH

[Tomumo YKa3aHHBIX B TaHHOM pasaeiie 3HaHPIl>’I, B Tpe6OBaHI/I$[ K YPOBHIO IIOATIOTOBKU BKIIIOYAKOTCS TAKXKE 3HaHUS, HeO6XO}ll/IMbIe JUIA



. 3HAUCHHE MaTeMaTH4YEeCKOM HayKH NJisi PEIICHHs 3a]ad, BO3HUKAIONIMX B TEOPUU M MPAKTHUKE;
HIMPOTY U B TO XK€ BpEeMsl OIPaHUYCHHOCTh NPUMEHEHHs] MaTEeMaTHYeCKUX METOJOB K aHajau3y u
HCCIIEIOBAaHMIO MPOIIECCOB U SABJICHHUIA B IPUPOJE U OOIIECTBE;

L4 S3HAYCHHUC IIPAKTUKU W BOIPOCOB, BO3HUKAKOIINX B caMOM MaTeMaTHKe JUIA (I)OpMI/IpOBaHI/ISI n
Pa3BUTHA MaTeMaTH4YeCKOM HAayKH; HCTOPHIO Pa3BUTUA IIOHATHA 4YHUCIIA, CO3JaHUA MATEMATHYCCKOI'O
aHaJIn3a, BOSHUKHOBCHUA U PA3BUTHA I'COMCTPHU,

. YHUBEPCAJIbHBIA XapaKTep 3aKOHOB JIOTMKA MAaTEMaTUYECKUX PACCYXKICHUM, X IPUMEHUMOCTb BO
BCEX 00JIaCTAX YEJIOBEYECKOH 1eATEIbHOCTH;

IT'EOMETPUSsI

yMeTh

o pacmo3HaBaTh Ha 4YepTEkKaX M MOJICISIX HPOCTPAHCTBEHHBIE (DOPMBI; COOTHOCHUTH TPEXMEPHBIC
00BEKTHI C UX ONMUCAHUSIMH, U300PAKEHUSIMU;

o ONUCHIBaTh B3aUMHOE PACIIOIO0KEHUE MPSAMBIX M TUIOCKOCTEH B MPOCTPAHCTBE, APSYMEHMUPOBAMDb
CBOU CYHCOCHUSL 00 IMOM PACNOTIONCEHUL,

o AHAIM3UPOBATH B MPOCTEHUIITNX CIyYasiX B3aHMHOE PaCIoIoKeHHe 00BEKTOB B MPOCTPAHCTBE;

o n300paxaThb OCHOBHBIC MHOTOTPAHHUKH U KPYTJIbIE Tella; BBIMOIHATH UEPTEKH 10 YCIOBHUAM 3aa4;
o cmpoums npocmetiwiue cedenus Kyoa, npusmvl, NUpAmMuUosbl;

o pemarh IUIJAHUMETPUYECKHE M TMPOCTEHIINE CTEPCOMETPUYECKHE 3aJadyd Ha HAXOXKJICHHE
F€OMETPUUYECKHUX BEJIMYUH (IJIMH, YIJIOB, IO /Iel, 00bEMOB);

) UCIIOJIb30BATh IIPU PEIICHUU CTEPECOMETPHUYCCKHX 3a/1a4 TUTAHUMETPUIECKHE (DAaKThl U METOIBI;

o MIPOBOJIMTH JJOKA3aTEJIBHBIC PACCYKICHHS B XOJIC PEIICHUS 337124,

HCII0JIb30BATH HpﬂOﬁpeTEHHbIe SHAHUA U YMCHUSA B npaKanecxoﬁ ACATECJIbHOCTHN U HOBceIlHeBHOﬁ
KU3HH I

. UCCIIeIOBaHMs (MOJICIIMPOBAHMS) HECIOKHBIX IMPAKTUYCCKUX CHUTYaIlMii HAa OCHOBE H3yYCHHBIX
dbopMy1 u cBOUCTB GuUryp;

. BBIUMCJICHUS] OOBEMOB M IUIOMIAACH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEN TMpPH PEIIeHUU
MPAKTUYECKHX 33724, UCIIOIb3YsI P HEOOXOAMMOCTH CIIPABOYHUKH U BBEIYHCIUTEIHLHBIC YCTPOUCTBA.

OCBOCHUS NNEPECUUCIICHHBIX HUXE yMeHHﬁ.



1. HopmaTuBHbIE 10KYMEHTHI,
obecneynBaOIIUe PeaJTn3aIlUI0 MPOrpaMMbl

HopmaTusHble AOKYMEHTbI

®denepanpHblii 3akoH "O6 o6pa3zoBanuu B Poccuiickoit @enepamuu” (ot 29.12. 2012 Ne 273-
@3).

O®enepanpubiii 3akoH ot 01.12.2007 Ne 309 «O BHeceHMM H3MEHEHUU B OTJEIbHBIC
3aKoHoOarenpHble akThl Poccuiickoi denepauuyu B 4YacTU M3MEHEHMS U CTPYKTYpBI
I'ocynapcTBeHHOT0 00pa30BaTENBHOTO CTAaHAAPTAY

KoHmenmust ~ 10ATOCPOYHOTO  COITMATBHO-3KOHOMHUYECKOTO  pa3BuUTHs  Poccuiickoi
Oenepanun Ha nepuoa a0 2020 roma. Pacnopsbkenune IlpaButennbctBa Poccuiickoit
Oenepanuu ot 17.11.2008 Ne 1662-p.

Konuenmus npoduibHoro o0ydeHus: Ha cTapuieil cryneHu oOuiero obpaszoBanud. [lpukas
MunoOpa3zoBanus Poccun ot 18.02.2002 Ne 2783
(1 TpOUIBHBIX TPEAMETOB)

lNocynapctBennas nporpamma Poccuiickoit denepanun "Pa3sutue oOpazoBanus" na 2013-
2020 romwr (mpunustall okTsa0pst 2012 roma Ha 3acemanuu IlpaButenscTBa Poccuiickoit
denepanun)

[Ipukaz MunobOpazoBanus Poccun ot 05.03. 2004 Ne 1089 «O06 yrTBepxkaeHUU
dbenepanbHOr0 KOMIIOHEHTa TOCYAapCTBEHHBIX OOpa30BaTENbHBIX CTAHJAPTOB HAYAIBLHOTO
00111eT0, OCHOBHOTO O0IIETO M CpeHero (TI0JHOTr0) 00IIero 00pa3oBaHus;

PernoHanbHblli  KOMIIOHEHT TOCYJAapCTBEHHOIO  CTaHjaapra oOumiero oOpazoBaHus
IoMaTeMaTuKe, YyTBEPKACHHbIN pelieHrueM kojuierun Munoopasosanust PO ot 28.12.04 Ne
91

[TocTanoBnenue ['maBHOro rocyaapcTBeHHOro caHuTapHoro Bpaua PO ot 29.12.2010 Ne 189
«O6 yrBepxnaenun CanlluH 2.4.2.2821-10 «CaHuTapHO-3MUAEMUOIOTHYECKUE TPeOOBaHUS
K YCIIOBUSIM M OpTraHu3aluy 00ydeHus B 0011e00pa30BaTeIbHbIX YUPEKACHUSIX ).

[IpumepHass mporpamMMa IO MaTeMaTHKE cpeaHero (MojaHoro) oomero oOpa3oBaHUs
(ITpopunbubiit ypoBeHb) /COOpHUK HOPMATHBHBIX JOKyMeHTOB. Maremartuka/ coct. O./1.
Huenpos, A.I'. Apkaases. — M.: [Ipoda, 2010/

10.

Paboune mnporpammbl. MaremaTtuka: anreOpa M Hayaja MaTeMaTHYeCKOro aHaju3a,
reomerpus. 10-11 kmacesl: yueOHO-MeToanueckoe nocodbue / Coct. O.B.MypaBuna. - M.:

Hpoda, 2013.

11.

IIpuka3 MunuctepcrBa obpa3zoBaHus U Hayku Poccuiickoit ®enepanuu (MuHoOpHayku
Poccun) or 31 mapra 2014 r. N 253 r. " OO0 yrBepxkaeHUM (enepaabHbIX MepeuHeit
y4eOHUKOB, PEKOMEHJIOBAHHBIX K HCIOJb30BAaHUIO MpHU peanu3anuu UMEIOIIIX
TOCYJJApCTBEHHYIO ~ aKKpEAMTAIMI0 00pa3oBaTeNbHBIX MPOTrpaMM HA4yaJbHOTO  OOIIEro,
OCHOBHOTO OOIIET0, CpeTHEro 00IIero oOpa3oBaHUS».




2.I1esm u3yyeHHus Kypca

Komnerenuuu

Oo61meyyedoHbIE

dopMHUpOBaHUE MPEACTABICHUN O MAaTEMATHKE KAaK YHMBEPCAJIbHOM
A3bIKE HAYKH, CPEJCTBE MOJECIMPOBAHUS SBJICHUM U IPOLECCOB, 00
UIESIX U METOJaX MaTEMaTHKHU.

Pacimmpenue w yrioyOlieHHe TpPENCTaBICHHNA O MaTeMaTHKE, Kak
JJIeMEHTE O0OIleUeNoBeYecKol KyJIbTYpbl, O NPUMEHEHHE €€ B
MpaKTUKE, B HAYYHOM MO3HAHHH.

CoBepllIeHCTBOBaHME MHTEIIEKTYaJbHBIX U PEUYEBBIX YMEHUH IyTEM
Pa3BUTHs JIOTHYECKOTO MBILIUICHUS, O0OTalleHne MaTeMaTHYeCKOIro
A3blKa, Pa3BUTHE  AITOPUTMHUYECKOM  KYJIbTYpbl, KPUTHYHOCTU
MBIIIJICHUSI ~ HAa  YPOBHE, HeoOXoauMoOM s Oyn;yuiei
poheCCHOHATTFHON JIeSITETBbHOCTH, a TAaKXKe IOCIIEAYIOIIEro 00ydeHus
B BBICILIEH IIKOJIE IO COOTBETCTBYIOIIEH CIEIIMATIbHOCTH.

OBnanenune MaTeMaTU4YECKUMHU 3HAaHUSAMU u YMEHUSIMH,
HEOOXOAMMBIMU B ITOBCEJTHEBHOM JKU3HH, JUI1 M3YYEHMs IIKOJIbHBIX
€CTECTBEHHOHAyYHBIX JUCLUUIUIMH Ha 0a30BOM YpOBHE U JUId
MpoJyUIeHNs. 00pa30BaHMs B BICIIEH ILIKOJIE, HE TPEOYIOLIEH BBICOKOTO
YPOBHS BJIaJICHUS] MAaTEMaTUYECKUM alapaToM.

Bocnutanue cpeactBamMu  MaTeMaTUKH — KYJIbTYphl — JIMYHOCTH,
MMOHMMAHUS 3HAYMMOCTH MATEMAaTUKU Ui HAy4YHO-TEXHUYECKOTO
nporpecca, OTHOIICHHUS! K MATEeMAaTHKE KaK K YaCTH 00IIeYeI0BEUECKOM
KyJIbTYpbl Uepe3 3HAKOMCTBO C MCTOpPHEH pa3BUTHS MAaTEeMAaTUYECKUX
UIen.

IIpeamerHo-
OPHMEHTHPOBAHHbIE

CucremaTtnueckoe U3y4eHUE byHKIUI Kak BAKHEHILIETO
MaTeMaTHYeCKOro 00bEKTa CPeCTBAMU adreOpbl U MaTeMaTU4ecKOro
aHaJIN3a, PACKPBITHE IOJIUTEXHUYECKOIO W TPUKIAJAHOIO 3HAYCHHUS
OOLIMX METO/0B MaTEMaTUKH, CBSI3aHHBIX C UCCIIEJOBAaHUEM (PYHKIIHIA,
MOArOTOBKA HEOOXOIMMOro ammapara Jis W3Y4eHHs] T€OMETpPUH U
(Gu3MKM, pacIIMpEeHHe M CUCTeMaTHU3alusl OOLIUX CBEACHHH O
(GYHKIHAX; U3y4eHUE HOBBIX KJIACCOB JIEMEHTAPHBIX (DYHKIIHH.

CopepxaTenbHOE pPACKPBITHE MOHSTUN, YTBEP)KICHHH, METOJOB,
OTHOCSIIMXCS K HaYajgaM aHaJIn3a.

Pacmimpenue M COBEpPLICHCTBOBAaHME MAaTEMAaTHYECKOrO arrapara,
c(OPMHPOBAHHOTO B OCHOBHOW IIKOJIE (BBIpaKEHUs, YpaBHEHUS,
HEpaBEHCTBA, BHIYHUCIICHUS, BKIIOYAIOIINE HOBBIE BUbI (DYHKIUIA).

CucremMaTH4ecKkoe HW3YyYEHHE TII0KA3aTENbHBIX M JIOTapU(PMHUYECKUX
(GyHKINH, X CBOMCTB U TPa(HKOB.

ToxnaecTBeHHblE TpeoOpazoBaHusl JOrapu(PMHUUECKUX BBIPAKEHUN U
WX PUMEHEHHE K PEIIeHUIO YPAaBHEHHUI U HEPABEHCTB.

O3HakoMJIEHHE C  amnmapaToM  HMHTErpalibHOrO HCUYHCIIEHUS,
WCIOJIb30BAHUE €r0 IS PEIICHUS TNPAKTUYCCKUX W TPUKIAJIHBIX
3aad.




3.CTpyKTypa Kypca

No Mopyns (TnaBa) KonnuecTBo vacos
1. HenpepsiBHOCTS 1 TIpeaen GyHKIUN 13
2. [TpousBonHas GyHKIUU 15
3. Texnuka nuddepeHpoBaHus 29
4. [TepBooOpa3Has 1 UHTETPAI 11
5. VYpaBHEHUs, HEPAaBEHCTBA U UX CUCTEMBI 30
6. DNEMEHTBI TEOPUH BEPOSITHOCTEN U CTATUCTUKH 9
7. KommiekcHbie uncna 11
8. Hrorosoe noBTOpeHHE 18
OO0111ee KOJIMYECTBO YaCOB 136

Conep:xanue yueOHOro npeamera

HaumeHoBaHnue pa3sjaeiioB
NPOrpamMMbl

KoanuectBo
YyacoB

OcHOBHbBIE coaepKaTe/JAbHbIC IMHUHA

HenpepeiBHOCTE M nipeaen
byHKIUN

13

Hauyana MaTeMaTH4YecKOro anajim3sa.

[lonatne o0 mpenmene  MOCIEIOBATEIHHOCTH.
CymecTBoBaHMe npenena MOHOTOHHOH
OTpaHUYEHHOW  mociefoBaTenbHOCTH.  JmuHa
OKpY)KHOCTH U IUIONIa b Kpyra Kak THpeaessl
nocsenoBarenbHOCTe. beckoHeuHo yObIBaromas
reoMeTpruecKasi Tporpeccuss W ee  CyMmMa.
Teopempl 0 mnpenenax MoOCIEAOBATEIbHOCTEH.
[lepexoxn k nmpeaenam B HepaBeHCTBaX. [loHsATHE O
HenpepbIBHOCTH (yHKIUU. OCHOBHBIE TEOPEMBI O
HenpepbBHBIX  QyHKuusax.[lonstne o mpenene
¢ynkuun B Touke. IloBenenwe ¢yHKUMH Ha
0ECKOHEYHOCTU. ACUMITOTHI.

[IpousBoanas pyHKIUU

15

Havajia MmaTeMaTH4eCKOI0 aHAJIHM3A.

[TonsaTue o npou3BoIHON GYHKINH, PU3HUECKUI U
F€OMETPUYECKHUN CMBICIT MIPOU3BOHOM.
VYpaBHeHHe KacaTelnbHOH K rpaduky QyHKIUH.
[IppuMeHeHne TNpPOM3BOAHOM K  HMCCIEIOBAHUIO
(GYHKIMN ¥ TOCTPOEHUIO IpaUKOB.

TexHuka
Qg epeHIMpoBaHUs

29

Hayana maTteMaTH4ecKoro aHajimsa.

[Ipon3BoaHBIE CyMMBI, PA3HOCTH, IIPOU3BEICHUS U
YacTHOTO. [TpousBoaHbIE OCHOBHBIX
asieMeHTapHbIX (QyHKIMN. [Ipon3BOAHbIE CIOXKHOM
n obOparHoil ¢yHkuuil. Bropas mnpousBogHas.
Hcnons3oBaHnue MPOU3BOAHBIX IIPU  PELICHUU
YpaBHEHHU " HEPaBEHCTB, TEKCTOBBIX,




11

¢busnecKux u T€OMETPUYECKUX 3az1ad,
HaxXOXJICHUM  HAuOOJIBIIMX M  HAUMEHbBIIUX
3HA4YCHU. IIpumepsr HCIIOJIb30BAHUS

NPOM3BOAHOM ISl  HAXOXKICHUS  HAWITYYIIEro
pelieHusi B MPHUKIATHBIX 3a7adax. HaxoxueHue
CKOPOCTH JJIsl TIpolecca, 3aJaHHOro (OpMyIIon
w rpadukom. Ilpumepsr npuMeHeHus: HHTErpaia
B (husuke u reomerpun. Bropas npousBoaHas u ee
(U3NYECKU CMBICIL.

WuTerpan u neppoodpasHas

11

Havana maTteMaTH4ecKoro aHajamsa.

[Mnomane kpuBoMMHEHHOM Tpanenuu. [lonsTue 06
omnpezneneHHoM  uHTerpane.  IlepBooOpasnas.
[lepBooOpazubie AIIEMEHTAPHBIX GbyHKINH.
[IpaBuna Beruucienus nepBoodpasubix. Gopmyna
Herorona-Jleitbnuna. Permenne IIPUKIIAHBIX
3a/1a4, B TOM YHUCJI€ COLMAIbHO-3KOHOMUYECKUX U
¢usnvecknx 3ama4.0O3HAKOMIIEHHE C AJIEMEHTaMHU
WHTETPAJIBHOIO  MCYMCIEHUS  Kak  ammapara
uccneaoBaHus QyHKIIUM.

DNEMEHTHI TEOPUU
BEPOSITHOCTEN U CTaTUCTUKU

DJIeMEHTbl KOMOMHATOPHKH, CTATHCTHKH H
TEOPUH BEPOATHOCTH.

Tabnuunoe wu  rpaduueckoe NpeaCTaBICHUE
JaHHBIX. UYuCIIOBBIE  XapaKTEPUCTUKU  PSIOB
naHHbIX. [TooyepeaHblii 1 OTHOBPEMEHHBII BHIOOD
HECKOJIBKUX 3JIEMEHTOB U3 KOHEYHOI'O MHOXKECTBA.
@opMynbl  YHCIAa [EPECTAHOBOK, COYETaHWH,
pa3MenieHuil. PemnieHne koMOMHATOpPHBIX 3ajaad.
dopmyna OouHOMa HprotoHa. CaoiicTBa
OMHOMUANBHBIX KO3 PuuuentoB. TpeyroabHUK
[Tackansa. DneMeHTapHBIE U CIIOKHBIE COOBITHSL.
PaccmoTrpenue ciiydqaeéB M BEpOSITHOCTH CYMMBI
HECOBMECTHBIX COOBITHI, BEPOSATHOCTH
MIPOTUBOMNOJOXKHOTO  coObITHs.  [loHsiTHE O
HE3aBUCUMOCTH  cOObITHH.  BeposTHOCT
CTaTUCTUYECKasl 4YaCTOTa HACTYIIJICHUS COOBITHSI.

YPaBHCHI/IH, HCPABCHCTBA U
HUX CUCTEMbI

30

YpaBHeHH U HEPABEHCTBA.

Pewmenne palrOHAIbHBIX, ITOKa3aTEIIbHBIX,
JorapuMUUECKUX M TPUTOHOMETPUYECKUX
YpaBHEHUI 5 HEPaBEHCTB. Pemenue
MppalMOHAIBHBIX YpaBHEHUN u
HepaBeHCTB.OCHOBHBIE NPUEMBI PELICHUSI CHCTEM
YpaBHEHUM: IIOZICTAHOBKA, anreOpanyeckoe
CIIOKEHHE, BBEJIICHHE HOBBIX  IIEPEMEHHBIX.
PaBHOCWJIBHOCTB YpaBHEHHUMN, HEPABEHCTB, CUCTEM.
Pemlenne  cucrem  ypaBHEHM € JABYMs
HEU3BECTHBIMU. PerieHue cucreM HEPaBEHCTB C
OJIHOW TIepeMeHHOM./l0Ka3aTenbCTBa HEPABEHCTB.
HepaBeHcTBO 0 cpenHeM apu(METHYECKOM H
CpPEIHEM IeOMETPUYECKOM JIBYX YHCEIL.
Hcnonb3oBaHue CBOMCTB W TpagukoB (QyHKIMHA
[P pELICHWM YPaBHEHHWW W HEpPaBeHCTB. Meron
UHTEepBAIOB. [300pakeHHEe Ha KOOPJIWHATHOM
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IIJIOCKOCTH MHOJKECTBA PELICHUN YpaBHEHUN U
HEPABECHCTB C ABYMsI IEPEMEHHBIMU U UX CUCTEM.
IIppuMeHeHHEe MaTreMaTHYeCKMX METOAOB U
pELICHNsl COIEPKATENIBHBIX 3a1a4 U3 PA3JIMYHBIX
obmacTeii Hayku W TpakTuku. HHTEepnperanus
pe3yJibTara, y4eT peajlbHbIX OrpaHUYCHUN.
Hcnonp3oBarh anmapar ypaBHEHUN HEpPAaBEHCTB
JUISL IIOCTPOCHHUS " UCCIJICIOBAHMS
MaTEeMaTHYECKUX MOJEIEH

YucaoBble H  OyKBEHHble  BbIPaKeHUS.
KommuiekcHeie 4yca. I'eomerpuueckas
WHTEpIpeTaus KOMILJIEKCHBIX YHCElL.
[elictBuTenpHasT M MHUMAas 4YacTb, MOAYJb U
apryMeHT KOMIUIEKCHOTO 4ucia. Anredpanueckas

KomrmnekcHeie uncia 11 31 TPUTOHOMETPHUYECKAS bopMbI 3aIUCHU
KOMIUIEKCHBIX uucel. ApuMeTrnuecKkue AeHCTBUS
Ha/I KOMIUIEKCHBIMH YHUCIIAaMH B Pa3HbBIX (popmax
3anucu. KOMIIIEKCHO — CONpsDKEHHBbIE — 4YHMCIa.
Bo3Benenne B HaTypaibHYIO cTeneHb (popmyrna
Myaspa). OcHOBHasi Teopema aareopsbl.

VITOroBoS MOBTOpeHHe 18 [loBrOopenne u mnpoBepka 3HAHUM W yMEHUHI

oOyuatomuxcs 1o Kypey anreopst 10 u 11 kiacca.




IInanupyemble pe3yJbTaThl 0 pa3jiesiaM NpPOrpaMmbl

Monayab Nel 3HATL/IIOHNUMATD:

«HenpepbIBHOCTb M | 3HAYEHME MATEMATHYECKOW HAYKW JUIs PENICHHs 3a/[a4, BO3HHKAIOUIMX B
npenea GyHKuMm» TEOPUM W  MPAKTUKE;, IIUPOTYy W  OrPAHUYEHHOCTb MPUMEHEHHUS
MaTeMaTHYeCKHX METOOB K aHAIIU3y U UCCIICJOBAHHIO ITPOLIECCOB U SBICHHUN
B IIPUPOJIEC U OOIIECTBE;

3HAYCHHUC INPAKTUKHU W BOIIPOCOB, BOSHUKAIOMIUX B camoit MaTEMAaTUKE, 14
(opMHpOBaHUS U Pa3BUTHS MaTEMaTUYECKOIl HAYKH;

3HA4YeHUEe HJeH, METOJOB M pe3ylbTaToB aiareOppl U MaTeMaTHYECKOro
aHaJIM3a JUIs IOCTPOEHUS MOJIEJIEN PEATIbHBIX IIPOLIECCOB U CUTYaIUM;

yMeThb:
HaXOJUTh CyMMY O€CKOHEYHO yOBIBAIOIICH T€OMETPUIECKUI POTPECCHH;

pewiath 3aja4d C INPUMEHEHUEM YpaBHEHHUs KacaTelbHOH K rpaduky
(ynkuun;

peiaTth 3aaa4u Ha HaAXOXICHUC HauOOJIBIIET0O W HAWMEHBIIET0 3HAYEHUS
(YHKIIMHM Ha OTPE3KE;

HCMOJIb30BATh NPHOOpPeTeHHbIe 3HAHUSI M YMEHHMSl B MNPAKTHYeCKOM
AeATeJILHOCTH U NMOBCEIHEBHOI KU3HHU IS

peuieHuss TEOMETPUYECKUX, (PU3NUECKHX, DJKOHOMHYECKUX U APYrux
NPUKIAIHBIX 3a7a4, B TOM YHCJIE 3aJad Ha HAWOOJbIINE W HAMMEHBIINE
3HAYEHUS C MPUMEHEHHUEM armnapara MaTeMaTHUeCKOro aHalln3a;

Mopnyab Ne2 3HATh/IIOHUMATh:
«IIpousBoanas 3HAYEHUE MATEMATHYECKOW HAyKu Uil PElIeHUs 3ajJlad, BO3HUKAIOIIHMX B
byHKkuHI» TEOPUM U  TPAKTUKE, IHUPOTY U  OrPAHWYECHHOCTb  IIPUMEHEHHUS

MaTeMaTHYECKUX METOJIOB K aHAIN3Y U UCCIIETOBAHHIO TIPOIIECCOB H SIBICHUN
B IIPUPOJIE€ U OOIIECTBE;

3HAYEHHUE MPAKTUKUA U BOIPOCOB, BO3HUKAIOLIMX B CAMOM MaTeMaTHKE, I
GbopMHUPOBaHUS M PA3BUTHUSI MATEMAaTUUECKON HAYKU;

3HAYCHHUE WUJCH, METOJOB M PE3yJbTaTOB alreOpbl W MaTeMaTHYECKOTO
aHaJIn3a Ul TOCTPOCHUS MOJENEN PEATIBHBIX IIPOLIECCOB U CUTYALIUM;

YMeETh:

BBIYHCIISATH MPOU3BOIHBIC MIEMEHTAPHBIX (DYHKITUH, IPUMEHSSI TTpaBUiia
BBIYMCIICHUS] TPOU3BOIHBIX, UCITOJIb3YS CIIPABOYHBIE MAaTEPHUAIIBI,

uccienoBarb (QYHKIMM H  CTPOUTh HX TpaduKd ¢ MOMOUIBIO
MIPOU3BOAHOM;

pemarp 3a7aud ¢ NPUMEHEHUEM YpPaBHEHHS KacaTelbHOW K rpaduKy
byHKIINM,

pemats 3aJa4d HAa HAaXOXJICHHE HAWOONBIIET0 W HAMMEHbIIEro
3HaueHusl (YHKIIUU Ha OTPE3KE;
HCIOJIb30BATH NPHOOPETEeHHbIEe 3HAHUS M YMEHHUSI B MPAKTHYECKOW
JesATeJIbHOCTH U NMOBCETHEBHOM KU3HM JIJIS:

pellleHUs] TEOMETPUYECKHX, (U3MUECKUX, DKOHOMHUYECKHX U JPYTHX
NPUKIAIHBIX 3a/lad, B TOM YHWCJIE 3a7ad Ha HAuOOIbIINE U HAUMEHbBIINE
3HAYEHU C MPUMEHEHHUEM aIrlapaTa MaTEMaTHYECKOI0 aHAJIN3A;
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Moayab Ne3

«Texnuka
AU(ppepeHHpoOBaAHUA»

3HATL/MIOHUMATD:

3HAQUCHHE MaTeMaTH4YeCKON HayKu Jisd pEHIeHUs 3aJlad, BO3HUKAIOUIUX B
TEOPHUHM W  TPAKTUKE, I[MUPOTYy M  OrPAHMYCHHOCTh  IPUMCHEHUS
MaTEeMaTUYECKUX METOJIOB K aHAJU3Y U MCCIICIOBAHUIO MPOIIECCOB U SBJICHUI
B IIPUPO/IE U OOIIECTBE;

3HAQUYEHHUE MPAKTHUKUA KU BOIPOCOB, BO3HUKAIOIIMX B CAMOW MaTeMaTHKe, IS
(GbOpMUPOBAHUS U PA3BUTHS MATEMATUICCKOM HAYKH;

3HA4YCHUC I/IIIGI;'I, MCTOIOB U PE3YyJIbTAaTOB aJII‘e6pr n MareMaTu4dcCKoro
aHaJIn3a AJI MMOCTPOCHUA Moz[eneﬁ PEAJBHBIX IMTPOLECCOB U CHTyaHHﬁ;

yMeThb:

BBIYUCIISITh TPOU3BOAHBIC DJIEMEHTAPHBIX (QYHKUMH, NpUMEHsSS MpaBuUia
BBIYUCIICHUSI IPOU3BOAHBIX, UCIIOJIB3YsI CIPABOYHbIE MaTepHAIIbL;
UCCIeIoBaTh (PYHKIIMH U CTPOUTH MX TPa(QUKH € TTOMOIIHIO IIPOU3BOIHOM;
pemaTh 3agayd C TPUMEHEHHWEM YpaBHEHHUS KacaTelbHOW K Tpaduky
dyHKIIM;

peiiaTth 3aaa4u Ha HaAXO0XICHUC HauOOJIBIIETO W HAWMEHBIIETO0 3HAYCHUS
(GYHKIIMU Ha OTpPE3KE;

HCIO0JIb30BATh NPHOOpPeTeHHbIe 3HAHUS M YMEHHMsl B INPAKTHYeCKOM
NAeATeJJbHOCTH U NOBCeIHEeBHOM KU3HHU IS

peicHrud TICOMCTPHUYCCKUX, (1)I/I3I/I'~I€CKI/IX, OKOHOMHYECCKUX W JpYyTux
MNPpUKJIAAHBIX 3aJda4, B TOM YHCJIC 3aJad Ha HauOOJIbIINE M HAUMEHBIINE
3HAUYCHHA C IIPUMCHCHHEM allllapaTa MaTCMaTH4YCCKOI'0 aHaJIn3a,

Mopnyab Ne4

«IlepBooOpa3Has n

3HATh/IIOHUMATh:
oTpeniesieHne TepBOOOpa3HON; MOHATHE MHTETPHUPOBAHUS; TAOIHILy (OpMYI
JUIA HaXO0XIACHUA HepBOO6p33HI)IX; mpaBujia OTBICKAHUWA HCpBOO6pa3HI)IX;

HHTerpajm
NOHATHS ~ KPUBOJIMHEMHOM  Tpameuud,  ONPENECJIIEHHOTO  HMHTErpaja;
reOMEeTPUYECKU U (PU3UUECKUI CMBICIT ONPENEIEHHOT0 UHTErpaa; GopMyJibl
JUISL BBIYMCIICHUS TUIOIAAN KPUBOJIMHEMHON Tpamenuu, (u3nuecKkoil Macchl,
nepemenieHuss Touku; Gopmyny Hprorona-JleitOHuia, 1Ba CBOICTBa
OIPEAEIEHHOIO UHTErPaa;.
yMeTb:
Bbruncnsate  mepBooOpasHbIe 3IEMEHTApHBIX (YHKIUH, HCHOJIb3YS
CIIPaBOYHbBIE MaTEpPUAJIbI;
BBIUMCIATh B IPOCTEHIIMX ClydasX IUIOMAAd C HCIOJb30BaHUEM
nepBooOpa3HOi;
HCNOJIb30BATh NPUOOpeTeHHbIe 3HAHMS W YMEHHSl B MNPaKTHYECKOI
AeATeJJbHOCTH U NOBCeIHEBHOM KU3HHU IS
pelIeHNs] NPUKJIAJHBIX 33134, B TOM YHCJE COLMAIbHO-2KOHOMUYECKUX
U QU3HYECKUX.
Moayab NeS 3HATH/MIOHUMATh:
«YpaBHenus, IIpHUEM HaXOXKACHUS MPUOIKEHHBIX KOPHEH;

HEpaBCHCTBA U UX

o0I111e METO/IbI peleH s ypaBHEHHH, CUCTEM YpaBHEHUH,
o0111e METO/IbI PELIeHHs] HEPABEHCTB U UX CHCTEM.
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CHCTEMBD»

yMeThb:

pemiaTb ~ palMoOHalbHBIC, [IOKa3aTelbHbIe W Jorapudmuyeckue
YpaBHEHHS W HEPAaBEHCTBA,  MPOCTEHIIME  HMppalMOHANbHBIE U
TPUTOHOMETPHUECKHUE YPABHEHUS, UX CUCTEMBI;

COCTaBJISITh YPaBHEHUS M HEPABEHCTBA 110 YCJIOBHIO 3a/auu;

UCTIOJIB30BATh JUIS MPUOIMKEHHOTO PEIICHUsI YpaBHEHUI U HEPABEHCTB
rpadu4ecKuil MeTox;

n300paxaTb Ha KOOPJAMHATHOM IUIOCKOCTH MHOXKECTBA peEIICHUN
MPOCTEUIIINX YPABHEHHUHN U UX CUCTEM;
HCMOJb30BATh MNMPUOOPEeTEHHbIE 3HAHMS M YMEHHS B NPaAKTHYECKO
NAeATeJbHOCTH U NOBCeHEBHOM KU3HHU IS
IIOCTPOEHHUS U UCCIIEOBAHUS IPOCTENIINX MATEMATUYECKUX MOJEIIEH.

Moayab Ne6

«J1eMEeHTBI
KOMOUHATOPHKH,
CTATUCTUKHU U TEOPHH
BePOSITHOCTID)

3HATh/IIOHUMATh:

TpU rpauyeckux H300pa)KeHUs paclpelesieHUs] JaHHbIX; OCHOBHBIE 3Tallbl
NPOCTEHIIEH CTaTUCTHYECKOW OOpaOOTKH; YHCIOBBIE XapaKTEPUCTHKH
U3MEpEHUS; IOHATHE BapUaHTa U3MEPEHUS; psila JaHHBIX, CTPYIIIMPOBAHHOTO
psna JaHHBIX; MEMAHbl U3MEPEHMS; ONIPE/IETICHUE KPaTHOCTU BapUaHThI; JIBE
(GopMynbl 4acTOThl BapUaHThI; MOHATHE IUCIEPCUM; AJTOPUTM BBIYMCICHUS
JUCIIEPCUN;  KJIACCMYECKOE  ONPENETCHHUE  BEPOSTHOCTH;  alrOPUTM
HAXOXJEHUS BEPOATHOCTH CIYYalHOIO COOBITHS; MPaBWIO YMHOXKEHUS;
NOHATUS HEBO3MOXXHOTO, TOCTOBEPHOTO, MPOTHBOIOJIOXKHOTO COOBITHH;
onpenenenue (akropuana; (GopMyny 4MCIa MEPECTaHOBOK; OIpeJesieHUe
Yuciaa pa3MelleHU M yucia codyeTaHui M3 n 3seMeHToB no k; Tteopemy o
pasMmemeHusIX MW coueTaHusax; Qopmyny OwmHoma HeloroHa, moOHSATHE
OMHOMHANBHBIX KO3(D(DUIIMEHTOB; ONpeAeTeHHe TMPOU3BENEHUS COOBITHI;
TEOPEMBI O CyMM€ BEpOSITHOCTEHN JBYX COOBITHIA, O BEPOSITHOCTH CYMMBI JABYX
coObITHH; TeopeMy bepHymIH; NOHATHE CTATUCTUYECKOH YCTOWYMBOCTH;
MPABUJIO JIJIS1 HAXOKJIEHUS] TEOMETPUUYECKON BEPOSITHOCTH;

yMeTb:

BBIYUCIIATh B MPOCTEHIIMX CIy4yassX BEPOSITHOCTH COOBITHUII Ha OCHOBE
MIOJICYETA YHCIIA UCXO/I0B;
HCNOJIb30BATh NPUOOpeTeHHbIe 3HAHMSA W YMEHHSI B MPaAKTHYECKOM
NAeATeJbHOCTH U NOBCEeIHEBHOM KU3HHU IS

aHalM3a pealbHbIX YMCIOBBIX JAaHHBIX, IPEICTABIECHHBIX B BHJIE
Jarpamm, rpaukos;

aHayM3a UHQOpMAaIK CTaTUCTUYECKOT0 XapakTepa.

Monyab Ne7

«KoMmiiexkcHble Yucaa»

3HATH/MIOHUMATh:

3HaYeHWE MaTeMaTH4YecKOW HayKd JUIsl pelIeHHMs 3a]ad, BO3HUKAIOUIMX B
TCOpHUUn u IIPAKTHUKE, HrpoOTy n OTpaHNYCHHOCTDH IMPUMCHCHUA
MaTeMaTHYECKUX METOJIOB K aHAJIM3Y U MCCIIEIOBAaHMIO MPOLIECCOB U SBICHUM
B IIPUPOJIE U OOIIECTBE;

SHAYCHUC IMPAKTUKHU W BOIPOCOB, BO3HUKAIOIINUX B camMoit MaTeMaTHuKe, I
(dbopMHpOBaHUS U pa3BUTHS MaTEMAaTHUECKOI HAyKH;

HICU paClIupPpCHUSA YHUCIOBBIX MHOKCCTB KakK criocoba IIOCTPOCHHUA HOBOI'O
MAaTE€MAaTUYCCKOro amnmnapara [mjid PpeIICHUA NPAKTHYCCKUX  3ada4 H
BHYTPCHHUX 3aJa4 MAaTCMATUKH;
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yMeTh

BBITOJIHATh apu(METHYECKHE JEHCTBHS, COYeTas YCTHbIE M IHChMEHHBIC
IIPUEMBI, IPUMEHEHHUE BBIYUCIIUTEIIBHBIX YCTPOUCTB;

BBIIOJIHATH ~ JICHCTBHS C  KOMIUICKCHBIMH  YHCJaMH,  I10JIb30BaThCs
TEOMETPUYECKON HWHTEpIpeTalneii KOMIUIEKCHBIX YHCEN, B HPOCTEHIINX
ClIydasxX HaxOAWUTb KOMIIJICKCHBIC KOPHU ypaBHeHI/II\/JI C I[eﬁCTBHTeHBHBIMH
Ko punreHTamu;

MIPOBOAUTH MIPEOOPa30BAHUS YUCIOBBIX U OYKBEHHBIX BBIPAXKCHHUIA,

HCIO0JIb30BATh NPHOOpPeTeHHbIe 3HAHUSL M YMEHHMSl B MNPaAKTHYecKOM
AeSTeJIbHOCTH U MOBCEIHEBHOM KU3HM JIJISA:

NPAaKTUYECKUX pPAcdyeToB Mo ¢opmynaM, BKIOYas (GOpMyIibl, colepKaiiue
CTEMEeHH, paAUKAIbl, JIOTapupMbl U TPUTOHOMETPUYECKHE (PYHKIIHH,
UCIONB3YSl TpPHU HEOOXOAMMOCTH CIPAaBOYHBIE MaTepualbl U MpOCTeHIne
BBIUMCIIUTENbHBIE YCTPOICTBA,




KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE
«MaremaTuka: aaredpa u Ha4aJla MATEeMAaTHYeCKOI0 aHAJIN3a, reoMeTpHsA. AJredpa M Ha4aJla MATEeMaTHYeCKOI0 aHAJIN3A.

11 kaace. Yruyosaennblii ypoBeHb» (136 4)

Homep Tema ypoka Tun ypoka DJIEeMEHTHI COJICPKAHUS Buna xouTpons DJIeMEHTBI Homarnee Hara
ypoka JIOTIOJTHUTEIBHO 3a/aHue
ro COAEepKaHUS
I'naBa 1. HenpepbsiBHOCTD M nipeenbl GyHknuu 13 4
1 HenpepsiBHOCTB Ypok oTkpeITUs | HempepsiBHOCTH hyHKIMH B TOUKE U | PPOHTAIBHBIHA 3ananus IT.1, Ne2*,
byHKIIIN HOBOT'O 3HaHUS Ha npoMmexyTke. Touka paspbiBa. | OIpoc TOBBIILICHHOM 3(1,4),4,6
Pa3zpriB pyHKIIMHM: OECKOHEUHBIH U TPYIHOCTH, (1, 2).
yCTpaHUMBbIW. PernieHue HepaBeHCTB m1, Ne 2, 6(3-
MeToAOoM HUHTEepBaioB.  DyHKIMA 6),7 (2), 8.
2 HenpepsiBHOCTB Ypok OTKphITHS | CUTHYM, ¢yHkuus upuxne u | Bzammoormnpoc 3ananus I1.1, Ne 16,
byHKIUN HOBOT'O 3HAHUS ¢byakmus Pumana. OmgHOCTOPOHHSIS MOBBIIIIEHHOMN 17.
HENPEPBIBHOCTH TPYIHOCTH,
n.1, Ne 13-15,
3 HenpepsiBHOCTB Ypok oTpaboTKH CamocrositensH | 3ajaHus I.1,
byHKIIUN YMEHUH as pabora MTOBBIIIIEHHON KOHTPOJIbH
TPYAHOCTH, bIE
n.1, Nel7 (2), | BOmpocCHI.
19, 20.
4 HenpepsiBHOCTB VYpok pednexcun B3anmoonpoc 3ananus I1.1, 14%,
byHKIIH MOBBIIEHHON 15%, 18%*.
TPYJIHOCTH,
m.1, Nel8.
5 [penen pynkumu | Ypok otkpeitus | [Ipegen  ¢ynkumm B Touke. | CamocTosTenbH | 3amaHus I1.2, Ne 23
HOBOT'O 3HaHUS OpnocropoHHMi Tpenen ¢GyHKIUH. | ast paboTa MTOBBIIIIEHHON (3,4),25 (@3,
KBanTtops! o0IIHOCTH u TPYIHOCTH, 4),27 (1, 2).
CYILIECTBOBAHUS. OyHKIMA, m2, Ne 22, 25
OrpaHMYEHHas CBEpPXy; (QYHKIMS, (6), 26 (4).
6 [Tpenen pynkuun | Ypok OTKPBITHS | OTPAaHMYEHHAS CHU3Y @poHTanbHbl | 3anaHus I1.2, Ne 26
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HOBOT'O 3HAHHUS onpoc MMOBBIIIEHHOMN (1-3), 30*
TpynHoctu, 1.2, | (1).
Ne 28, 30.
7 [penen pynkuum | Ypok oTpaboTKH CamocrosiTenbH | 3amaHus I1.2,
YMEHHH as pabora MOBBILICHHON KOHTPOJIbH
TPYIHOCTH, 1.2, | bIe BOIIPOCHI
Neo 31-33.
8 [Ipenen dynkmuu | Ypok peduiekcuun Pabota B | 3amaHus I1.2, 25
rpymnmnax ITOBBIIICHHOM (5),27 (3).
TPYIHOCTH, 1.2,
Ne 31-33.

9 CaoiicTBa Ypok OTKpBITUS | YPaBHEHUSA BEPTUKAIbHOH, | CaMOoCTOATENbH | 3a1aHus I1.3, Ne 40
MPEIEIOB 1 | HOBOT'O 3HAHUS TOPU3OHTAILHOM W HAKJIOHHOM | asg pabora MMOBBIIICHHOM 2),47 (3).
ACUMITOTHI acumnToT. [loHATHsS OecKOHEYHOTro TPYIAHOCTH, 1.3,
rpaduka QyHKIHHA npezena u npenaena Ha No 39 (3, 4), 40

OCCKOHEYHOCTH. [TonsTue (r), 41 (3, 4).

10 CaoiicTBa Ypoxk 0TpabOTKH | AEIUMOCTH MHOrowieHoB. [IpaBuna | ®ponrtanehbiii | 3amaHus I1.3, Ne 35
MpeeioB U | yMEHUH BBIUMCIICHUS TIPEIEIOB ompoc TOBBIILICHHOMN (06, B), 39 (2,
ACUMIITOTBI TpyaHocTH, 1.3, | 4).
rpaduka GyHKIUU Ne

11 CgoiicTBa Ypox OTpabOTKH B3aumoomnpoc 3amanus I1.3, No 41
MpeIesioB U | yMEHUHU MOBBIIIEHHOU (2), 43 (6),
ACHUMIITOTBI TPYIHOCTH, 1.3, | KOHTPOJIbH
rpaduka GyHKIUU Ne 43 (n, e), 44. | bie

BOIPOCHI.

12 CaoiicTBa Ypok pednexcun ®poHTATBHBIN 3ananus I1.3, Noe 41
IIPEEIIOB " onpoc ITOBBIIIIEHHON (3),43 (1,
ACUMIITOTBI TpyaHOCTH, 1.3, | 1%),
rpaduka QyHKIIUN No 48-50. JTIOMaITHSS

KOHTpPOJIbHA
st pabota Ne
1.

13 3auer nm | Ypok paszBusatomiero | I1.1-3 ®poHTaNbHAS PaGora Hapg

KOHTPOJIbHAS KOHTPOJISI U OLICHKH TeMaTH4ecKast oIuOKaMu
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paborta Ne 1 3HAHUU KOHTPOJIbHAS
pabota
I'naBa 2. [IpousBoanast pynkuum 15 4
14 Kacarenbnas K | Ypok otkpeiTus | Cekymiast 1 KacarenbHas K rpaduky | @poHTaIbHBIHI 3ananus I1.4, Ne 56.
rpaduky QyHKIMH | HOBOTO 3HAHUS GyHKIMU. YpaBHEHUE KacaTeIbHOM | ompoc HOBBIIIEHHON
TPYAHOCTH, 1.4,
Ne60-63.
15 Kacarenbnas K | Ypok OTKPBITHS B3aumoonpoc 3ananus I1.4, Ne 58
rpaduky GyHKIUK | HOBOTO 3HAHUS MOBBIIICHHOMN 2)
TPYAHOCTH, 1.4, | BBIIIOJIHUTh
Ne60-63. IBYMS
CIIOCOOaMH.
16 KacarenbHas K | Ypok oTpaboTKH Munucamocrost | 3amaHus I1.4,
rpaduky QyHKIUH | yMEHHIA TeNbHasi paboTa | MOBBIILIEHHON 3aJlaHus U3
TPYAHOCTH, 1.4, | KOHTPOJIBHO
Ne60-63. i paboThI
Ne2.
17 Kacarenbnas K | Ypok pednexcun CamocrosiTenbH | 3anaHus 1.4,
rpaduxy QyHKIHH ast pabota MOBBILIEHHON KOHTPOJIbH
TPYIAHOCTH, 1.4, | ble
Ne60-63. BOIIPOCBL.
18 KacarenbHnas K | Ypok pednexcun Pa6ora B | 3anaHus I1.4, Ne 60%*.
rpaduky QyHKIHH rpynmnax MOBBILIEHHON
TPYAHOCTH, 1.4,
Ne60-63.
19 [IpouszBogHass  um | Ypok otkpbitus | [IpousBognas wu  nuddepennuan | DpoHTanbHBIN 3ananus I1.5, Ne 73.
muddepeHnman HOBOT'O 3HaHMS ¢ynkuun.  OU3MYECKUH  CMBICH | OIPOC MOBBILIEHHON
byHKIIIN MIPOU3BOIHOMN TPYIHOCTH, 1.5,
Ne 68-70, 72 (4-
6).
20 IIponsBogHas  u | Ypok OTKPBITUS B3anmoonpoc 3ananus IL.5, Ne 74
muddepeHnman HOBOT'O 3HaHUS MTOBBIIICHHON (2),76 (3,
byHKIIIHN TPYIHOCTH, 1.5, | 4).
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Ne 80 (3).

21 [IpousBonHas Ypoxk 0TpaboTKU Munucamocrost | 3agaHus I1.5, Ne 79
nuddepenmman yMEHUH TeJabHas paboTa | MOBBIICHHON (1,4),78 (1,
byHKIIIN TpyAaHocTH, 1.5, | 3),

No 82. KOHTPOJIbH
ble
BOIIPOCHI.

22 [IpousBonHas VYpok pedrekcun Pabota B | 3anaHus I1.5, Ne 71
nuddepeHman rpymnmax TOBBIILICHHOM (2),73 (1),
byHKITIN TpyaHoctH, 1.5, | 74 (1).

No 84-87.

23 Touku Ypok oTKpeITUS | Bo3pacranue u yOsiBanue QyHkun. | @poHTAIBHBIHA 3ananus I1.6, Ne 91,
BO3pacTaHusl, HOBOT'O 3HaHUS Teopema  Jlarpanxa. YcnoBue | onpoc MOBBIIIIEHHOMN (puc. 53—
yOBIBaHUS MOHOTOHHOCTH (GyHKITHIH. TpyIHOCTH, 1.6, | 56).
JKCTpeMyMa MakcuMyM U MUHUMYM (GYHKIUH. Ne
byHKIIIN OKCTpeMyM M KpUTHUYECKas TOuYKa

24 Touknu Ypok OTKPBITHS | PYHKIIUH B3aumoonpoc 3ananus I1.6, Ne 94
BO3pacTaHu4, HOBOT'O 3HAHHUS MMOBBIIICHHOM (D), 96 (2).
yOBIBaHUS TPYAHOCTH, I1.6,

JKCTpeMyMa Ne 92.
byHKIIMHN

25 Toukn VYpoxk 0TpaboTKH CamocrosiTenbH | 3anaHus I1.6, Ne 95%,
BO3pacTaHus, YMEHHI as pabora MOBBILLIEHHOMN 96 (2, 3).
yObIBaHUS TPYAHOCTH, 1.6,
3KCTpeMyMa Ne 95,96 (3).
byHKIUN

26 Touku VYpok pedrexkcun Munucamocrost | 3agaHus I1.6,
BO3pacTaHusl, TeNbHast paboTa | MOBBIILIEHHON KOHTPOJIbH
yObIBaHUS TPYAHOCTH, 1.6, | bIE
AKCTpEMyMa Ne 99, 100. BOIIPOCHI.
byHKIIMHN

27 Toukn VYpok pednexcun @pOoHTAIBHBIN 3ananus I1.6,
BO3pacTaHus, oIpoc MOBBILIEHHON KOHTpPOJIbHA
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yOBIBaHUS u TPyIHOCTH, 1.6, | s paboTa
AKCTpeMyMma Ne 101, 102. No2.
byHKIUH

28 3auer wiM | Ypok pasBuBatouiero | I1.4-6 ®poHTaNBbHASA Pabora Hag
KOHTPOJIbHAS KOHTPOJISI U OLIEHKH TeMaTH4ecKas omuoKaMu
pabora Ne 2 3HAHUU KOHTpPOJIbHAs

paborta
I'naBa 3. Texuuka nuddepenuupoBanus 29 4

29 IIpousBoaHas Ypok otkpbITud | [IpaBuna HaxoxaeHus npousBogHo | MunucamocTost | 3agaHus I1.7, Ne 103
CYMMBI, HOBOT'O 3HAHHUS CyMMBI, TIPOMU3BEJEHHUS, YACTHOTrO | TelbHas paboTa | MOBBIIICHHON 2,4),104
MPOU3BEJCHUSI U byakuii. Popmyna HaXOXKIACHUS TpynHoctH, 1.7, | (2,4), 105
YaCTHOTO MPOU3BOJHOMN CTEIIECHU Ne 111-113. 2, 4).

30 IIpousBoaHas Ypok OTKPBITHUSA @pOoHTANBHBII 3ananus I1.7, Ne 127
CYMMBl, HOBOI'O 3HAHUS OIpocC MMOBBIIICHHOM (1, 3),
NPOU3BENCHUS U TPYIHOCTH, 1.7, | KOHTPOJIbH
YaCTHOIO Nel21. bIe

BOIPOCHL.

31 [TpousBoHas Ypox OTpabOTKH Tect 3amanus I1.7, Ne 118,
CYMMBI, YMEHUN MOBBIILICHHOU 125, 127%,
IIPOU3BEIICHUA U TpyaHoctH, 1.7, | 128%*.
YaCTHOTO Ne 127 (3, 4),

128.

32 IIpousBoaHas VYpok pednexcun CamocrositensH | 3ajaHus I1.7, Ne 123,
CYMMBI, ast pabota MHOBBIIIEHHON 124, 129.
NpPOU3BEJICHUA U TPyIHOCTH, 1.7,

YaCTHOTO Ne 130.

33 [IpousBoaHas Ypok OTKPBITUS | CrioskHas (yHKims. [IponssoHas CamocTtosaTenbH | 3amaHus I1.8, Ne 139

CIIOKHOUM ()YHKIIMM | HOBOTO 3HAHMS CIIOKHOM ¥ HessBHOM (yHKIMi ast pabota MOBBIIIICHHOM (2, 4), 146
TpyaHocty, 1.8, | (1).
No 137, 138.

34 [IpousBoaHas Ypok oTpaboTKH CamocrosiTensH | 3amaHus I1.8, No 146

CIIOKHOU (QYHKIIUHU | YMEHUI as pabora MTOBBIIIEHHON (2), 148*
TpyaHoctH, 1.8, | (2).
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Ne 141, 143 (3,

4), 146 (4-6),
148.

35 [IpousBonHas VYpoxk 0TpaboTKU @poHTanbHbIl | 3amaHus I1.8, Ne 137,

CIIOKHOM (YHKIIMH | yMEHUH onpoc TOBBIIICHHOMN 143, 145%,
TpyaHocTH, 1.8, | 146.
No 144, 145.

36 [IpousBoHas Ypoxk peduiekcun B3aumoonpoc 3agaHus I1.8, Ne 146

CJIOKHOM (pyHKIHH ITOBBIIICHHON (3), 148*
TpyIHOCTH, 1.8, | (4),
Ne 141, 143 (3, | KOHTPOJIbH
4), 146 (4-6), ble
148. BOIIPOCHI.

37 Dopmyiibl Ypok OTKPBITHSL | Onpesienienne uncia e rpapuueckum | CaMocTosTenbH | 3anaHus I1.9, Ne 150
MIPOU3BOJIHBIX HOBOTI'O 3HAHUS CIOCO0OM U uepe3 mpee ast pabota MOBBIIIIEHHOMN (2), 156 (3),
OCHOBHBIX nocJyieJ0BaTeNbHOCTH. [Ipon3BoaHas TpyaHocty, 1.9, | 159 (1).
bynxumit o0OpaTHOH (yHKINH Ne 149 (1,1, 2,

B, I, 3, a), 151
(3), 152.

38 DopMmybl Ypok OTKPBITUSA Marematnuecku | 3agaHus I1.9, Ne
MIPOU3BOJIHBIX HOBOI'O 3HAHUS W TUKTAHT HOBBIIIEHHON 154* (2, 3),
OCHOBHBIX TpynHoctH, 1.9, | 169 (1).
byHKIII Ne 154, 155.

39 Dopmyiibl Ypok oTpaboTKH Maremaruuecku | 3agaHus I1.9, Ne 156
MIPOU3BOJIHBIX YMEHUI W TUKTAHT MHOBBIIIEHHON (7), 160%,
OCHOBHBIX TpynHoctH, 1.9, | 157 (3).
byHKIMMA Ne 160, 161 (2,

4), 162.

40 Dopmyisl Ypok 0TpaboTKH @pOoHTAIBHBIN 3amaHus I1.9, Ne 159
MIPOU3BOJAHBIX YMEHHUI ompoc HOBBIIICHHON (1, 4), 166*
OCHOBHBIX TpyaHocty, 1.9, | (1), ian
byHKLIMI Ne 166-168. 155 (2),

177.
41 DopMmyiisl Ypok 0TpabOTKU CamocrositenbH | 3aiaHus I1.9, Ne 174
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MIPOU3BOAHBIX YMEHHI ast pabota MOBBIIIIEHHOH 2), 179,

OCHOBHBIX TpyaHocty, 1.9, | 180 (1, 2),

byHKIMI Nel70, 171, | 181 (1).
173, 176.

42 Dopmyiibl Ypok OTpabOTKH CamocrosiTenbH | 3aianust I1.9, Ne 168,
IIPOU3BOIHBIX yMEHUI ast pabota ITOBBIIICHHON 178%* (2).
OCHOBHBIX TPYAHOCTH, 1.9,
byHKIII Ne 178, 179.

43 DopmyIbl Ypok pednexcun B3aumoomnpoc 3amganus I1.9, Ne 169
MIPOU3BOAHBIX MMOBBIIIEHHOM (2), 184* (2,
OCHOBHBIX TpyaHocTH, 1.9, | 3),
byHKIMI No 182-184, 185 | KOHTPOJIBH

(2). ble
BOIPOCHI.

44 3auer win | Ypok pazsusatomiero | [1.6-9 ®poHTanpHas PabGora nHag
KOHTPOJIbHAS KOHTPOJISI U OLICHKH TeMaTH4ecKas oluOKaMu
pabora Ne 3 3HAHUU KOHTPOJIbHAS

pabora

45 HaubGonbiiee u | Ypok oTkpeiTus | HambomwIiee " HanuMmeHblee | OpoHTaIbHBIN 3amanus I1.10, Ne
HauMeEHbIIIee HOBOT'O 3HaHUA 3HayeHus QpyHkiuu. Hanbombiee u | ompoc MTOBBIILICHHOU 187 (1, 6),
3HauEHUs HauMeHblllee 3HaueHus: QyHKIUN Ha TPYIHOCTH, 211.
byHKIIT IIPOMEIKYTKE n.10, Ne 189,

190

46 Haubonsee U | Ypok OTKPBITHUSA B3aumoonpoc 3ananus I1.10, Ne
HanMeHbIIIee HOBOT'O 3HAHUS MMOBBIIIIEHHOM 192, 193 (1,
3HAYCHUS TPYIHOCTH, 3), 191.
byHKIUN m.10, Ne 194,

195.

47 Haubonpmiee u | Ypok OTpabOTKH CamocrosiTensH | 3amaHus I1.10, Ne
HauMeEHbIIIee yMEHUHI ast pabota MTOBBIIICHHOU 210, 187
3HAYCHUS TPYAHOCTH, .
byHKIIIN n.10, Ne 198,

201.
48 HaubGonbiiee " | Ypok 0TpaboTKH Tecr 3ananus I1.10, Ne
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HaMEHBIIIEE YMEHHI MMOBBIIIEHHOMN 187 (8),
3HAYCHUS TPYIHOCTH, 196.
byHKIHHA .10, Ne203-

209.

49 Haubonbiee Ypok oTpaboTKH CamocrosiTenbH | 3aianust I1.10, Ne
HauMeHbIIIee YMEHHUI ast pabora HOBBIIICHHON 194, 195,
3HAYECHU TPYJIHOCTH, 199, 205%*,
byHKIIUN .10, Ne 212, 215.

213.

50 Haubonbiiee Ypok pednexcun B3aunmonpoBepk | 3amanus I1.10, Ne
HauMeHbIIIee a MHOBBIIIECHHON 209* (2, 3),
3HAUCHUSA TPYIHOCTH, 208%* (1),
byHKIIIN m.10, Ne 203- 219* 221.

209.

51 HaubGonbiiee Ypok peduiexcun OpoHTANBHBIN 3amanus I1.10,
HauMEHbIIIee orpoc MOBBILICHHON KOHTPOJIbH
3HAYCHHS TPYIHOCTH, bIe
byHKIIUN .10, Ne 218, BOIIPOCHI.

219.

52 Bropas Ypok OTKpbITUA | DU3NYeCKUii BTOPOU MPOU3BOAHON. | DpOHTATBHBIN 3ananus IT.11, Ne

IIPOU3BOHAS HOBOT'O 3HaHUSA I'eomerpruecknii  cMbICT  BTOPOM | OIIPOC MTOBBIIIIEHHON 222 (1), 223
MIPOU3BOJHOM. Haxoxnenue TPYAHOCTH, (5), 228 (1,
MIPOMEKYTKOB BBIITYKJIOCTH 51 n.11, Ne 226, |2).
BOTHYTOCTH M TO4YEK IMeperuda 227,228 (3, 4).

53 Bropas VYpoxk OTKpBITUS | QYHKIMHA ¢ ToMoLbl0  BTOpo | Tect 3ananus IT.11, Ne
MIPOU3BOHAS HOBOT'O 3HaHUS npousBoaHON. Juddepennmanpuoe TTOBBIIICHHOMN 225 (2, 3),

YpaBHEHUE FapMOHUYECKUX TPYAHOCTH, 231 (2).
Kosebanuit m.11, Ne 230.

54 Bropas Ypox OTpabOTKH CamocrosiTensH | 3amaHus IT.11, Ne

MIPOU3BOAHAS YMEHHUI ast pabora MOBBIILIEHHOU 239, 241
TPYJIHOCTH, (2), 243*
m.11, Ne 243. (2).

55 Bropas Ypox OTpabOTKH CamocrosiTensH | 3amanus IT.11, Ne

MIPOU3BOIHAS YMEHHUI ast pabora TTOBBIIICHHOMN 226* (2),
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TPYAHOCTH, 227%, 229,
.11, Ne 226, 243%* (4).
227,228 (3, 4),

243.

56 Bropas Ypok OTpabOTKH CamocrosTensH | 3amaHus IT.11, Ne

MIPOU3BOAHAS YMEHHUI ast pabora co MOBBIILIEHHOMN 225 (2), 242
B3aMMOIIPOBEPK | TPYAHOCTH, (1),
on m11, Ne 226, KOHTPOJIbHA
227,228 (3,4), | apabora
243. Ne3.

57 3auer uin | Ypok pazsuBatomiero | [1.10-11 ®poHTanpHas PabGora mag
KOHTPOJIbHAS KOHTPOJSI U OLICHKH TeMaTH4ecKas oluOKaMu
pabora Ne 4 3HAHUU KOHTPOJIbHAS

pabora
I'naBa 4. Unterpan u nepsoodpasnas 11 4

58 [Imomane Ypok oTkpeIThsA | KpuBonunennas Tpaneuus. | OpoHTAIBHBIN 3ananus I1.12, Ne
KPUBOJIMHEHHOU HOBOT'O 3HaHUS WNurerpanbHas cymma. MHrerpain. | ompoc TOBBIILICHHOMN 248 (1, 4),
Tpaneuuu [Tnomanp KPUBOJIMHEWHOM TPYJIHOCTH, 249 (a, 0).

tpanenuu. @Popmyna  HerooroHa- n.12, Ne 245,
Jleitonumna. @opmyna obdbema Tena 246.

59 ITnomans Ypok OTKpbITH | BpameHus.  I'eomerpuyeckuii  u | B3aumoorpoc 3agaHus I1.12, Ne
KPHUBOJIMHEWHOU HOBOT'O 3HAHUS MEXAHUYECKHUI CMBICI MHTErpaia MOBBIIIIEHHOM 251 (4).
Tpanenuu TPYAHOCTH,

.12, Ne 250.

60 [1nomans Ypok oTpaboTKH CamocrosiTensH | 3ajaHus I1.12, Ne
KPUBOJIMHEHHON YMEHUH as pabora ITOBBIIIIEHHON 251 (2), 252
Tpaneuuu TPYAHOCTH, (2, 0).

n.12, No 253.

61 [Inomane Ypok pednexcun CamocrositensH | 3amaHus I1.12,
KPUBOJIMHEHHOU ast pabota TTOBBIIIEHHOM KOHTPOJIBH
Tpamnenuu TPYAHOCTH, bIE

m.12, No 254, BOIIPOCHI.

62 IlepBooGpasnas Ypok otkpsITus | [lepBoobpaszHast. IIpupamenue | OpoHTAIBHBIN 3ananus I1.13, Ne
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HOBOT'O 3HAHUS nepBooOpaszHoii. MHTerpupoBaHue. | ormpoc MTOBBIIIICHHON 255 (4), 256
OcHoBHOE CBOMCTBO TPYIHOCTH, (1), 260 (1,
epBOOOPa3HBIX. [Ipocreitmme m13, Ne 257-14), 267 (2).
rpaBuiia HaXO0XKIECHU 259, 260 (5, 6).
63 [TepBooOpa3Has Ypok OTKPBITHS | IEPBOOOPA3HBIX. Tabmuua | CamocrostenbH | 3amaHus I1.13, Ne
HOBOTI'O 3HaHUS MepPBOOOPA3HBIX OCHOBHBIX | ast pabota MOBBIIIIEHHOMN 260 (2), 261
byHKIMHA TPYIHOCTH, (2), 262 (1).
m.13, Ne 262 (5,
6).
64 [TepBoobpa3znas Ypok oTpaboTKH CamocrositensH | 3agaHus I1.13, Ne
yMEHUH ast pabota MTOBBIIIICHHOU 278 (puc.
TPYAHOCTH, 91-92).
m13, Ne 264,
265.
65 [TepBooOpasnas Ypoxk oTpaboTKH Tecr 3ananus IT.13, Ne
yYMEHUI MMOBBIIIEHHOMN 262 (4, 5%),
TPYJAHOCTH, 276, 280
.13, Ne 262 (5, | (1).
6, 272 (2), 282,
283.
66 [TepBooGpaznas Ypox OTpabOTKH CamocrosiTenbH | 3amaHus IT1.13, Ne
YMEHHI as paboTa CO | MOBBIIIEHHOM 261 (4),
B3aMMOIIPOBEPK | TPYJAHOCTH, 269(1),
oif m.13, Ne 264, |275% (2),
265, 275, 278, | 276, 281
281 (5, 6), 285, | (2).
286.
67 [TepBooOpaznas Ypok pednexcun Munucamocrost | 3aganus I1.13,
TeNbHAs paboTa | MOBBIMICHHOM KOHTPOJIbH
TPYIHOCTH, ble
m.13, No 268, | Bompochl,
269, 271, 274, | KOHTpOJIbHA
289, 290. st paboTta
No4.,
68 3auer unu | Ypok pazpuBatomero | [1.12-13 ®dpoHTambHAs Pabora Hag
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KOHTPOJIbHAS KOHTPOJISI U OLIEHKH TeMaTH4ecKas omuoKaMu
pabora Ne 5 3HAHUU KOHTpPOJIbHAs
pabora
I'naBa 5. YpaBHeHusi, HepaBeHCTBa U MX cucrembl 30 4

69 Lenble kopHU Ypok oTkpbITHs | Kopenb MHOTrOYJICHA. Cxema | @poHTaANIBHBIN I1.14, Ne
MHOT'OYJICHA C HOBOT'O 3HaHUSA I'opuepa onpoc 294 (B),
1EJIBIMU 296 (2),
kod(purmentamu 297.

70 Lenbie kopHu Ypok oTpaboTKH OpoHTANTBHBIN I1.14, Ne
MHOT'OYJICHA C YMEHUI orpoc 295 (2), 296
LICJIBIMU 6, 7).
kodpurmenTamu

71 Teopema be3y u Ypok oTkpbITus | Teopema be3y u cineacTue u3 Hee OpoHTaTBHBIN Teopema besy I1.15, Ne
CIIEICTBHUE U3 HEE HOBOI'O 3HAHUS orpoc 299 (2), 300

(2), 301 (3).

72 Teopema besy u Ypok oTpaboTKH Bzaumonposepk | Teopema besy I1.15, Ne301

CJIC/ICTBHE U3 HEE | YMEHUH a (6-8),
KOHTPOJIbH
ble
BOIPOCBI.

73 YpaBHeHus u Ypok OTKpBITUA | PaBHOCHMIIBHOCT, U ciienoBaHue | MunucamocTost | 3amaHus I1.16, Ne
HEPaBEHCTBA HOBOI'O 3HaHUA YPaBHEHUU U HEPABEHCTB TeJbHas paboTa | MOBBILICHHON 302 (5, 8).

TPYIHOCTH,
.16, Ne 302 (9-
12).

74 YpaBHeHUA U Ypok otpaboTku | TpuroHoMeTpuieckue u | Tecr 3ananus I1.16, Ne

HEPaBEHCTBA YMEHUI palMoHaIbHbIE YPaBHEHUS TTOBBIIIICHHOU 302 (9%,
TPYIHOCTH, _
.16, Ne 302 (9- 10). 303 1
12),303(5). |

75 YpaBHeHus u Ypok oTKpbITUA | Uppanmonaneuble  ypaBHeHUs U | Tect 3amanus I1.16, No
HEPABEHCTBA HOBOT'O 3HAHUS HEpaBEHCTBA MOBBIIIEHHOU 304 (2, 4,

TPYIHOCTH, 6).

.16, Ne 304 (7-
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11), 306.
76 YpaBHEeHUs u Ypok otrpabotku | [TokaszarenpHble, JNorapupmudeckue | Tect 3aganus I1.16, Ne
HEpaBEHCTBA YMEHHI YpaBHEHMS U HEPABEHCTBA TOBBIIICHHOMN 303 (5-8),
TPYIHOCTH, 307* (1-4).
n.16, Ne 307 (3,
5, 6).
77 YpaBHEeHUs u Ypok oTpaboTku Uppanmnonaneuble, mnokaszarenbHble, | CaMocTOATENbH | 3a1aHus I1.16, Ne
HEpaBEHCTBA YMEHHI norapuMuUecKue ypaBHEHHsI U | as pabota TOBBIIICHHOMN 305 (1, 3,
HEpPaBEHCTBA TPYAHOCTH, 4), 306* (1,
m.16, Ne 306, | 2), 308* (5,
308 (5, 6), 309 | 6), nnan
(7, 8) 309*.
78 YpaBHEHU U Ypok oTpaboTku HppauunonanbHsle, IoKa3areiabHble, | DpOHTAIBHBIN 3ananus I1.16, Ne
HEpaBEHCTBA YMEHUI norapu(MUUECKHe ypaBHEHHUS U | OIPOC TOBBIILIEHHOMN 307 (5%),
HEpaBEHCTBA TPYIHOCTH, 308-310.
m.16, Ne 307 (5,
6), 310 (7, 8).
79 YpaBHeHus u Ypok oTpaboTku YpaBHEHUs C MOLYJIEM CamocrositensH | 3agaHus I1.16,
HEpPaBEHCTBA YMEHUH as pabora MTOBBIIIICHHON KOHTPOJIbH
TPYIHOCTH, ble
m.16, Ne 311. BOIIPOCHI.
80 YpaBHeHUA U VYpok pedrexkcun YpaBHeHHUs ¢ MOLYJIEM B3anmoomnpoc I1.16,
HEPaBEHCTBA 3aJlaHus U3
KOHTPOJIBHO
i paboThI
Ned.
81 Cucremsbl ypOK OTKPBITHA | PaBHOCHUIIBHBIE U HEPaBHOCWIIBHEIE Tect 33}13HI/I$I H17, No
ypaBHEHUN HOBOTO 3HaHUS NpeoOpa3oBaHMs CUCTEM ypaBHEHHIl TTOBBIIICHHOM 313 (0, 1),
1 HepaBeHCTB. OJHOPOJHBIE U TPYAHOCTH, 314 (B).
CUMMETPHYECKHE CHCTEMEI .17, Ne 315.
82 CucreMsl Ypok OTpabOTKH yPaBHEHMIA. ®poHTATBHBIN 3aganus I1.17, Ne
yYpaBHEHUU yMEHUHI MeTomb! pereHust crcremsr | OMpPoOC MTOBBIILICHHOU 317 (2), 314
YpaBHEHUM: NIOJICTAaHOBKH, TpyAHOCTH, (r, 1), 317
CIOKCHUs, 3aMeHa MEepPEMEHHBIX, n17, Ne o 317

(6).
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YMHOXXEHHUE WJIM JIeJICHHE OJHOTO ).
83 CucrteMbl VYpok oTpaboTku YpaBHEHUS CUCTEMBI Ha IPYyroe Tect 3aganus I1.17, Ne
ypaBHEHUH YMEHHI TOBBIIICHHOMN 318 (2, 6),
TPYIHOCTH, 319 4).
n.17, Ne 319 (7,
8).
84 Cucrembl Ypok oTpaboTku CamocrositensH | 3ajaHus I1.17, Ne
ypaBHEHUH YMEHHI ast pabota TOBBIIICHHOMN 320 (2), 321
TPYIHOCTH, (3, 4).
m.17, Ne
85 Cucremsl Ypok orpaboTku Tect 3amanus I1.17, Ne
YpaBHEHUU yYMEHUI MOBBIIIEHHOU 322%(2,4)
TPYJAHOCTH,
m.17, Ne 322
86 Cucremsl Ypok orpaboTku OpoHTATBHBIN 3amanus I1.17, Ne
YpaBHEHUU yYMEHUI onpoc MOBBIIIEHHOU 323* (2, 4).
TPYJAHOCTH,
m.17, Ne 323.
87 Cucremsl Ypox OTpabOTKH B3aumoomnpoc 3amanus I1.17, Ne
yYpaBHEHUU YMEHHI MOBBILLIEHHOMN 323 (6, 8).
TPYJAHOCTH,
m.17, Ne 324,
88 Cucremsl Ypok peduiexcun MunucamocTost I1.17,
ypaBHEHUU TenbHas paboTa KOHTPOJIbH
ble
BOIPOCBHI.
89 Cucremsl VYpok pednexcun Cucrembl ypaBHeHUN U HepaBeHCTB. | DpoHTaIbHBIN I1.17,
ypaBHEHUU Pemenuss cuctemsl ypaBHEHMH U | OIpOC 3aJlaHus U3
HepaBeHCTB. PaBHOCWIBHOCTH U KOHTPOJIBHO
CIIEOBaHMsI CHCTEM YpaBHEHUN H it paboTBHI.
HEPaBEHCTB
90 3anaHus ¢ Ypok OTKpBITUA | MeToabl  CIIOKEHUsT U 3aMeHsl | B3aumoorpoc 3ananus IT.18, Ne
napamMeTpamu HOBOTO 3HAHUS MepEMEHHOMN TTOBBIIIEHHOM 329*% (2, 4),
TPYAHOCTH, 337 (0).
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n.18, Ne 326,
328, 329.
91 3anaHus c Ypok oTpaboTku | MeTopl epeMHOXeHUsT ypaBHeHUI | MuHucamocTos | 3anaHus I1.18, Ne
rnapaMeTpaMmu YMEHHUI WU JIeJICHUSI OJJHOTO YpaBHEHHUs Ha | TeJbHas padoTa | MOBBLIIMICHHON 336 (1),
JIpyroe. CucreMa OJHOPOIHBIX TPYAHOCTH, 351* (2).
YpaBHEHUH m.18, Ne 344,
346-352.
92 3anaHus c Ypok oTpaboTku Meroa 3aMeHbI NEPEMEHHBIX OpoHTaTBHBIN 3agaHus I1.18, Ne
napaMeTrpamu YMEHUI oIpoc MOBBILIEHHON 353, 359
TPYIHOCTH, 2).
n.18, Ne 354,
355 (2, 3).
93 3amanusi ¢ Ypok orpaboTku Onnopoansie U cuMmMmeTrpuueckue | Bzaumoomnpoc 3amanus I1.18, Ne
napaMmeTpamu YMEHUI CHUCTEMBI TOBBIILIEHHOMN 344 (2), 345
TPYIHOCTH, (2), 348*
n.18, No 346- | (2).
352.
94 3agaHus ¢ Ypok oTpaboTKu Munucamocrtos | 3agaHus I1.18, Ne
napaMeTpamu YMEHUI TeNbHast paboTa | MOBBILLIEHHON 337 (6, 1),
TPYIHOCTH, 356 (2).
m.18, Ne 358-
360.
95 3amanusi ¢ Ypok oTpaboTku VpaBHenuss u  HepaBeHCTBa ¢ | OpOHTAIBHBIN 3amanus I1.18, Ne
napameTpamu YMEHUN rapaMeTpoM oIpoc MTOBBIILICHHOU 342 (2), 366
TPYIHOCTH, (1), 355 (1).
m18,
Ne 362-365.
96 3ananHus ¢ Ypok pednexcun B3anmoonpoc 3ananus I1.18, Ne
rapaMeTpaMmu MTOBBIIIIEHHON 340 (2), 343
TPYIHOCTH, 2),
.18, Ne 366 (3, | KOHTPOJIbH
4). 136
BOIPOCHI.
97 3ananus C Ypok pednexcun MmunHucamocros I1.18,
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napaMeTpamu TenbHast paboTa KOHTpPOJIbHA
g pabora
Nob6.

98 3auer uinu VYpok pazsupatomiero | [1.14-18 ®poHTanpHas PaGora Hag
KOHTPOJIbHAS KOHTPOJISI U OLIEHKH TeMaTH4ecKas omuoKaMu
pabora Ne 6 3HAHUU KOHTpPOJIbHAs

paborta
I'naBa 6. JjieMeHTHI TEOPUH BEPOATHOCTEN M CTATUCTUKHU 9 U

99 Cymma Ypok oTkpbITusa | Dopmysia BepoSITHOCTU. YcioBHasA | OpoHTaNbHBIN 3agaHust I1.19, 3
IIPOU3BE/ICHUE HOBOT'O 3HAHUS BeposaTHOCTb. Cymma  coObITHH. | ompoc MOBBILICHHON 3aJlaHus U3
COOBITHIA dopmyna  BEpPOATHOCTH  CYMMBI TPYIHOCTH, 6anka EI'D.

coOblTui.  BeposiTHOCTE  CyMMBI .19, Ne 385.

100 Cymma Ypok OTKPBITHS | HECOBMECTHBIX coObITHil. | B3ammoorpoc 3ananus I1.19, Ne
IPOU3BEICHUE HOBOT'O 3HAHUS BepositHocTh MIPOU3BEICHUS TTOBBIIICHHOM 371, 374.
coObITUI HE3aBUCUMBIX  coObITHH.  Cxema TPYAHOCTH,

bepnynnu .19, Ne386.

101 Cymma Ypok oTpaboTKH Munucamocrost | 3agaHus I1.19, Ne
IIPOU3BEICHNE YMEHUI TeNbHast paboTa | MOBBILLIEHHON 378.
COOBITHI TPYIAHOCTH,

.19, Ne 388.

102 Cymma VYpok pedrexkcun Pabota B | 3anaHus I1.19,
IIPOU3BE/ICHNE rpymnmnax MOBBILICHHON pa3obpaTh
COOBITHI TPYAHOCTH, Mmarepuan B

m.19, Ne 392, . 20 1o
3aJa4u 3;
KOHTPOJIbH
bI€
BOIPOCHI.

103 ITonsatue Ypok otkpeiTus | Cpennee apudmernueckoe, Meauana | @poHTAIbHBIHN I1.20 no
CTaTUCTHUKE HOBOT'O 3HaHUS " MoJa psana. Jucrepcust 4ucIoBOro | Ompoc 3amaun 4, Ne

psana. MatemaTu4eckoe OKuJaHue 395.

104 [TonsTne Ypok OTKPBITHSA B3anmoonpoc I1.20 3amaga

CTaTHCTHUKE HOBOT'O 3HaHUS

4, Ne 399,
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401.
105 [Monstue Ypoxk oTpaboTKH PaGora B I1.20, No
CTaTUCTHKE YMEHUI rpynmnax 400, 405.
106 [Tonsarue Ypok peduiekcun MunucamocTos I1.20,
CTaTUCTUKE TeabHas pabora KOHTPOJIbH
ble
BOIPOCHI.

107 3auer VYpoxk pazsuBaroniero | [1.19-20 3auer Pabora mHan
KOHTPOJISI U OIICHKU omuOKamMu
3HaHUI

I'naBa 7. KomniiekcHble ynciaa 11 u
108 dopmyna KopHeii | YPOK OTKpbITUA | PaBHOCWIIBHBIE W HEPABHOCWUJIbHBIE | DPOHTAIBHBIN ®dopmyia I1.21, Ne
KyOHM4ecKkoro HOBOT'O 3HAHHUS npeoOpazoBaHMs yYpaBHEHUH U | ompoc Kapnano 408 (2, 4).
ypaBHEHHS HepaBeHCTB. Croco0 TpynmupoOBKH U
3aMEHbl TIepeMeHHBIX. Bo3BpaTHbIE
YpaBHEHUS. [Ipuemsl nosnoopa
KOpHEH, CBSA3aHHbBIC c
OTPAaHUYEHHOCTHIO, BO3pPACTAaHUEM U
yOBbIBaHHEM (byHKLIH.
TpuronomeTpruecke HEPaBEHCTBA
109 Anrebpanueckas Ypok oTkpelTuA | [loHsTHe  KoMIIekcHOro  uwmcia. | Bzanmoomnpoc 3amaHus I1.22, Ne
dbopma HOBOT'O 3HaHUSA MuuMass W JACUCTBUTENbHAS YaCTH TOBBIILICHHOMN 411 (1),413
KOMILJIEKCHOT'O KOMILUIEKCHOro uucia. ConpsikeHHbIE TPYAHOCTH, (1), Ne 414
qucia KOMIUIEKCHBIE  4YHcjia.  PaBEeHCTBO m.22, Ne 412. (1), 418 (1).
110 Anrebpanueckas Ypok 0TpaboOTKH | KOMIUIEKCHBIX yucen. | @poHTaIbHbII 3amaHus I1.22, Ne
dbopma YMEHUI Apudmernueckue NEHCTBUS C | ompoc MOBBIIIEHHON 415, 417
KOMILIEKCHOTO KOMILIEKCHBIMU YUCIIaMU B TPYAHOCTH, (1), 414 (6),
qucia anreOpandeckoit  popme. OcHoBHas m22, No 417|419 (1).
Teopema anredpsl. HepaspemmmocTtsb (3).
111 Anrebpanyeckas Ypok OTpabOTKH | YPABHEHHWH BBIIIE INATOW CTENEHU B | DpOHTANBHBINA 3ananus I1.22, Ne
dopma yMEHUHI paaukanax 0Ipoc TIOBBIIICHHOU 420 (1), 416
KOMIUIEKCHOT'O TPYAHOCTH, (4).
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qHcia m22, Ne 420
(2).

112 Anrebpanyeckas Ypoxk peduiekcun CamocTosTenbH | 3agaHust I1.22, Ne
dopma ast pabota MTOBBIIIIEHHON 416 (3),
KOMILIEKCHOTO TPYAHOCTH, KOHTPOJIbH
quciaa m22, Ne 412, | ble

417 (3), 420 (2). | BOIIpOCHI.

113 | l'eomerpuueckoe | YPOK OTKPBITHUA | [eoMeTpuuecKoe NpeCTaBIeHIe Munucamocros | 3ananus I1.23, Ne
TpeIcTaBIeHUe HOBOTI'O 3HaHUS KOMILIEKCHOTO YUCIIa TenbHast paboTa | MOBBIIICHHOM 422 (3,4, 8,
KOMILIEKCHOTO TPYJAHOCTH, 12),
qucia H.23, Ne 423 (5,

6), 424.

113 I'eomeTpuueckoe Ypok OTKPBITHUSA OpoHTAIBHBIN 3ananus I1.23, Ne
MIPEACTABICHUE HOBOTI'O 3HAHUS onpoc TTOBBIIIICHHOM 425 (2).
KOMILIEKCHOTO TPYAHOCTH,
qucia m23, Ne 425

(3), 427.

114 | I'eomerpuueckoe | Ypok peduiekcuu Bsaumoonpoc 3ananus [1.23,
MIPE/ICTABIICHHE MOBBIILIEHHON KOHTPOJIbH
KOMILJIEKCHOTO TPYIHOCTH, 13(S
qucia n.23, No 428, | BOompocCHI.

429.

115 Tpuronomerpuuec | Ypok OoTKpbITUA | TpUroHoMerpuyeckas dopma | Munucamoctost | 3amaHus I1.24, Ne
Kas popma HOBOT'O 3HaHUSA KOMILUIEKCHOT'O YHCIIa TelbHast paboTa | MOBBIILIEHHOM 430 (3, 4,
KOMIIJIEKCHOT'O TPYJIHOCTH, 6), 433 (3,
qucia m24, Ne 433 |4%),434 (1),

(4), 436. 437 (1).

116 Tpuronomerpuuec | Ypok 0TpaboTKH @pOoHTaIBHBII 3anaHus I1.24, Ne
kas popma YMEHHUI onpoc TOBBILLIEHHOMN 435 (1), 441
KOMIUIEKCHOT'O TPYAHOCTH, (2, 3).
qrcia m24, Ne 442,

443,

117 Tpuronomerpuuec | Ypok peduiekcun OpoHTATBHBIN 3amanust I1.24,

Kkas (popma 0onpoc TOBBIIIIEHHOU KOHTPOJIbH
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KOMILJIEKCHOT'O TPYJIHOCTH, 3(S
qucia m.24, No 442, | BONpocCHhl.
443.
118 Kontponbnas VYpok pazsuatomiero | [1.21-24 @®poHTanpHas Pabora nHan
pabota Ne 7 KOHTpOJISI U OLICHKHU TeMaTHyecKas omnoKaMu
3HaHUHN KOHTPOJIbHAS
pabora
IoBTOpenue 18 u
119 IToaroroska Ypok pednexcun Uucnosble BblpakeHUs. 3HadeHUs | OpoHTaIbHBIN 3 3agaHus
3K3aMEHaM YUCIIOBBIX BbIpakeHuu. [lopsaok | ompoc n3 Oanka
NedcTBUM B BbIpakeHUsX. [Ipuemsbl 3a1aHuI
BBIYMCIICHUI EIlD.
120 IToaroroska Ypok pednexcun Uucnossle BblpakeHHs. 3HayeHus | Tect 3 3amaHus
JK3aMeHaM YUCIOBBIX BbIpaxkeHui. [lopsnox u3 OaHka
NedcTBUM B BbIpakeHUsX. [Ipuemsbl 3a1aHU I
BBIYMCIICHUI EIlD.
121 IToaroTroBka Ypok peduiekcun Jlornueckue 3amaun CaMocTOSITEebH 3  3amaHus
JK3aMeHaM as pabora n3  OaHka
3a7laHui
EID.
122 IToaroroska VYpok pedrexkcun Huarpammsl. Tabmunsl. ['paduku OpoHTAIBHBIN 3 3amaHu”
JK3aMeHaM orpoc n3  OaHka
3a7laHui
EI'D.
123 IToaroroska VYpok pedrexkcun TekcToBbIe 33124 Tect 3 3amaHud
JK3aMeHaM n3  Oanka
3aJaHuN
EID.
124 ITogroroska VYpok pedrexkcun TekcToBble 3a1a4n OpOoHTAIBHBIN 3 3amaHud
JK3aMeHaM orpoc n3  OaHka
3aaHui
EID.
125 IToaroroBka Ypok peduiexcun [TponienTsl. 3a1aun Ha TPOLICHTHI B3anmoonpoc 3 3amaHus
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JK3aMEHaM u3  OaHka
3alaHuI
EI'O.
126 [Tonroroska K | Ypok pednexcun [IponenTsl. 3aaun Ha TPOLICHTHI B3aumoonpoc 3 3amanus
JK3aMEHaM u3  OaHka
3alaHuI
EI'O.
127 [ToaroroBka K | Ypok pedaekcuun bykBeHHbIE BhIpaKeHUS. 3HauYeHUs | MUHHCAMOCTOS 3 3ajgaHus
JK3aMeHaM OyKBEHHBIX BbIpaxxeHUi. DopMysbl. | TenabHAs padora u3 OaHka
3aJaHuN
EID.
128 [Tonroroska K | Ypok pedaexcun BepositHocTHBIE M KOMOMHaTOpHBIE | DPOHTAIBHBIN 3 3amaHu”
dK3aMeHaM 3a1a4n onpoc n3  OaHka
3aJaHuN
EID.
129 IToaroroska K | Ypok pednexcun KBagparusie YpaBHEHUSA u | Tecr 3 3agaHus
’K3aMEHaM HEpaBEeHCTBa n3  OaHka
3aJaHuN
EID.
130 IToaroroska K | Ypok pedaexcun KBanpathsie yYpaBHEHUSA u | CamocTosATenbH 3 3amaHu”
JK3aMeHaM HEpaBeHCTBa as pabora n3  OaHka
3a7laHui
EI'D.
131 IToaroroska K | Ypok pedaexcun ToxnectBenHble npeobpazoBanus ¢ | [IpoOHbII 3 3amaHud
JK3aMEHaM KOpHSIMH Bapuant EI'D u3 OaHka
3a7laHu
EI'D.
132 [TpoOHbIil BapuaHT | YPOK pa3BUBAIOIIETO ®poHTanbHas Pabora Hag
EI'D KOHTPOJIA W OIICHKH TeMaTH4yecKas omMOKaMu
3HAHUU KOHTpPOJIbHAs
pabora
133 IToaroroska K | Ypok pedaexcun Tpuronomerpuueckue ¢yHkuuu u | [IpoOHbII 3 3amaHud
JK3aMeHaM TOXKIIECTBA BapuaHnT EI'D n3 OaHka

3aIaHUN
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EID.
134 [Toaroroska K | Ypok pednexcun [MpousBoaHas GyHKIIUU CamocrosiTenbH 3 3amaHus
JK3aMeHaM as pabora u3 OaHka
3alaHuI
EID.
135 [ToaroroBka K | Ypok pediaekcuun [TpousBoanas GyHKIHH OpoHTATBHBIN 3 3ajgaHus
IK3aMEHaM oIpoc u3  OaHka
3aJaHuN
EIlD.
136 [TpoOHBIN BapuaHT | YPOK pa3BHBAIOIIETO ®poHTaNbHAA PabGora Hag
EI'D KOHTpPOJISI U OLICHKH TEMaTH4YEeCKast olnoKaMu
3HAHUU KOHTPOJIbHAS

pabora
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Kanennapuo-remarndeckoe mianupoBanue 11 kiace reomerpus (6a3oBbiii ypoBeHb)Bceero 49 yacos

Paznen, nazBanue
Kountpoan Koan-
Ne YPOKa B JAupaKkTHyecKkue eTMHALNBI 00pa30BATEILHOIO . KoppekTn-
3HAHMI yecTBO | JlaTa
n/m NMOYPOYHOM npoiuecca POBKa
yJaumxcst 4acoB
TIAHHPOBAHUHU
I nonyrogmne 32
Masa V. MeTon OCHOBHasI UeNL: IaTh yJallMMCS CUCTeMaTHMUecKMe CBeIeHUS O MeTOome
KoopAuHaT B KOOPIMHAT B IIPOCTPAaHCTBE, CUCTEMATUIMPOBATH BHAHMSA IO BUIAM 8
npocTpaHcTBe. OBVDKEHNA
§ 1. KoopauHaTtbl
TOYKN N 4
KOOpPAWHAaTLI
BeKTopa.
N U3zyueHne U mepBUYHOE 3aKPETUICHIE HOBBIX
pAMOYTOJIbHAS sanmii (nexis) e o
HaHUU us), yi HCHHS IBYX THUIIOB..
1 | cucrema KOOpAMHAT B JICKIA), yHp By 1 5.09
MPOCTPAHCTBE, 1. 42.
3HathL M noHMMaTh: YcBoeHNe N3y4eHHOT0 MaTepraia B IpoIecce
2 | KoopauHnatsl BekTopa, — JACKapTOBbI KOOPAUHATHI B IIPOCTPAHCTBE, | perrenus ynpakHEHHUi 10 BHIPAOOTKU HaBBIKA 0.5 6.09
m. 43. — (dopMyIBl KOOPIUHAT BEKTOPA, BBINIOJIHEHUSA AeicTBui Haa BekTopamu. CK, ’
—  CBs3b MEX]y KoopauHaTaMu BekTopoB u | UK
CBS3b MEXITY KOOp/IMHATAMHU TOYEK, [IpakTukym o pemenuto ymnpaxueHui. CP
KOOpJIMHATaMH —  (OpMyJIbI BBIYKMCIICHUS CKASIPHOTO Kontpompyiomas (10mum). MK, BK.
BEKTOPOB [IPOU3BEAECHUS BEKTOPOB, BEIYMCICHHS 0,5 |6.09
1 KOOpIMHaTaMH TOCK, yria MeXAy MpsIMbIMU, IIIOCKOCTSIMH,
. 44. — TOHSATUS JIBUXXEHUS B IPOCTPAHCTBE:
OCeBasl, IEHTPaJIbHASA U 3€pKaJibHAs HUccnenoBanue no npobdieme: Kak HailTu
i N ?
3 IIpocreiimne 3a1auu B CHMMETPHH; NapallIebHbI epeHoc, KOOPAMHATHI IIPOU3BOJILHOIO BEKTOpA 0.5 12.09
KOOpAWHATAX, II. 45. HOBOPOT 3akperuieHne MaTepraa B Ipoiecce
L peleHus 3aay.
— CBOWCTBAa ABWKECHHS. =
Ypok 00001IeHS ¥ CUCTEMATU3AIIUU 3HAHHIA.
Pewenue 3anay. M. Ipaktrkym no pemenuro 3anad. MK, 05 12.09
TK.




6. TpeGoBaHusI K YPOBHIO NOATOTOBKHU y4YalIUXCH

Mopyas Nel HenpepbiBHOCTE ¥ npenen pyHKIUH
[TonsiTue o npeznene nociaenoBarenbHOCTH.CylecTBOBaHKUE NIpeaeia
Obsi3aTebHbIi | MOHOTOHHOM OTPaHHYCHHOH IOCICAOBATENBHOCTH. JUTHHA OKPYXKHOCTH U
MHHHMYM Ionaab Kpyra Kak Ipelensl I0CIel0oBaTeNbHOCTEH. beckoHeuHO
comepKanus yObIBaroIasi reoMeTpuueckas MpOrpeccuss U ee cymma. leopembl O
npedenax nociedosamenvrocmel. Ilepexoo Kk npedenam 8 HepaABEeHCMBAX.
[Tonsatue o HenpepbiBHOCTH (GyHKUMU. OCHOBHble Mmeopembvl O
HenpepuLeHbIX (PYHKYUSX.
Ionamue o npedene pynkyuu 6 mouxe. Ilogedenue @ymkyuii Ha
beckoneunocmu. Acumnmomeol.
Mopnyab Ne2 IIpousBoaHas (pyHKIUH
Oos3aTesIbHbII . . .
[TonsiTHe 0 Mpou3BOAHON PyHKIMH, PU3HMUECKUI U FeOMEeTPUUYECKUN
A CMBICJI IPOU3BOIHOM. Y paBHEHHE KacaTeIbHON K TpaQuKy (yHKIIHH.
coJepKaHuA
Mopnyab Ne3 Texnuka quddepeHuMpoBaHUsA
IIpon3BogHbBIE CyMMBI, Pa3HOCTH, IPOMU3BEIACHUS M YacTHOIO.
OosizaTenbHblii | [[poM3BOHBIE OCHOBHBIX 3JEMEHTAPHBIX  (QyHKIUH. [Ipouzsoonvie
MHHUMYM cnodcHou u obpammuou @yuxkyui. Bropas npousBoanasa. [Ipumenenue
coep:KaHusA NPOM3BOJHONW K HCCICAOBAHUIO (YHKIMH M MOCTPOSHHIO TpadHKOB.
Hcnonp30BaHne NMPOM3BOJHBIX IIPU PEIICHUN YPAaBHEHUN U HEPABEHCTB,
TEKCTOBBIX, (HU3MUYECKUX W TEOMETPUYECKHX 33134, HaXO0XKICHHU
HauOOJIBIINX U HAMMEHBIINX 3HAUCHHH.
Monayan Ned IlepBooOpa3Hasi u MHTErpaJ
[Tonsatue 00  ompeneneHHOM  HWHTErpajge  Kak  IUIOIIAH
O0si3aTeqbHBbI | KpUBOJIMHENHHOW  Tpaneuuu. IlepBooOpasznas. @opmyna HsroToHa-
MHHUMYM Jleiibnuna. IIpumepsl MpuUMEHEHUsT MHTerpajia B (PU3MKE U TE€OMETpPHUH.
coaepKaHus [Tnomans kpuBOIMHEHHOW Tpamenuu. I[loHsTHE 00 oOMNpeaeIeHHOM
unterpaie. [lepBooOpa3nas. [lepBooOpa3Hble 3JE€MEHTAapHBIX (QYHKIIHIA.
[TpaBuiia Beruncienus nepBoodpasHeix. ®opmyna Hetorona-Jleitonumna.
IIpumepsl  HCHIONB30BaHMSI  NMPOM3BOAHOM ISl HAXOXKICHUS
HaWIy4llero peuieHus B NPUKIAIHBIX 3ahayax. HaxoxkneHue ckopoctu
JUIs  Tpolecca, 3agaHHoro Qopmynoil wumm  rpaduxoM. Ilpumeps
IpPUMEHEHHUs UHTerpaia B (u3uke u reomeTpun.Bropas nmpousBonHas u ee
bu3nueckuit CMbICI.
Moxy:ts Ne5 JJ1eMeHThl KOMOUMHATOPUKH, CTATUCTUKH U TEOPHH
BEPOSITHOCTH
DneMeHTapHble U CIIOKHbIE cOoObITHS. PaccMoTpeHue ciydaeB u
OO0s3aTeIbHBII | BEPOSATHOCTh ~ CYMMBI ~ HECOBMECTHBIX  COOBITUH,  BEpOSITHOCTb
MHUHUMYM MPOTUBOMNOJIOKHOTO cOObITHS. [loHSTHE O HE3aBUCHMOCTH COOBITHA.
cOJepKaAHUA BeposiTHOCTB M cTaTuCTHYeCKas YacTOTa HACTYIUIEHUsI coObITUs. Pemenue

MPAKTUYCCKUX 3aaa4 C MPUMECHCHUCM BEPOATHOCTHBIX METO/I0B

Monayab Ne6

YPaBHeHI/IH, HEpPaBCHCTBA U UXCUCTEMBI.




39

Oo0s3aTeIBLHBII
MHHHMYM
coJlepKaAHUA

OcCHOBHBIE TIPUEMBI PEIICHUSI CUCTEM YPABHEHMI: IOACTAHOBKA,
anreOpanyeckoe CIIOXKCHHE, BBEJICHUE HOBBIX IIEPEMEHHBIX.
PaBHOCWIBHOCTB ypaBHEHMI, HEPABEHCTB, CUCTEM. Pelmenne npocrenmmx
CUCTEM YpaBHEHHUH C JBYMsI HEM3BECTHBIMU. PelieHue cucteM HEpaBeHCTB
C OJIHOHM IIEPEMEHHOM.

Hcnonb3oBaHue CBOMCTB M IpaduKOB (QYHKUUI NpH pelieHUH
ypaBHEHUH U HepaBeHCTB. Meroa wuHTepBajoB. M3o0paxkeHue Ha
KOOPJAMHATHOM INIOCKOCTH MHOYKECTBA PELICHUI ypaBHEHUI U HEPABEHCTB
C ABYMs IIEPEMEHHBIMU U UX CUCTEM.

[IpumeHeHHe  MAaTeMaTUYECKUX  METOJOB i1 PELICHMS
COJepKATENbHBIX 3a7ad M3 Pa3IMYHBIX O0NacTe HAyKW M IPAKTHKH.
WuTeprperanys pe3yibraTa, y4eT PeaJbHbIX OTPAHUYCHUMN.

Mopnyab Ne7

KoMmiiekcHbIE YHCIa

Oo0s3aTeIbHBII
MHHUMYM
coepKaHUsA

Kommuiekcusie YHCIIa. I'eomerpuyeckas HHTEepIIpeTanus
KOMIUIEKCHBIX 4Hcels. JlelicTBUTeNbHAsT W MHUMas 4YacTb, MOAYIb H
APTYMCHT KOMIIJICKCHOI'O YHCJIA. Anre6pa1/1qecxaﬁ U TPUTOHOMETPHUUCCKAA
(GOpPMBI 3amUCH KOMIUIEKCHBIX 4Hcel. ApU(MeTHUeCKHe ACHCTBHS HaJ
KOMIUIEKCHBIMH YHCIaMH B pasHeIX (¢Gopmax 3amucu. KomriekcHo
conpspKeHHbIE uucia. Bo3BeneHHe B HaTypalbHYIO cTeneHb (hopmyrna
Myaspa). OcHOBHasi Teopema anreOpsl.




7. MaTepuajJbHO-TEXHHYECKOE 00ecreueHne
Pabouast nporpamMMa mpeaycMaTpuBaeT ClIeAyIOIIee MaTepraaIbHO-TEXHOJIOTHUECKOe 00eCTIeYCHHE
yaeOHoromporecca:
1) yaeOHO-METOIUUECKHE CPEJICTBA:

2) mporpaMMHO-TIEIarOTHYECKHE CPEACTBa, pealn3yeMble C MOMOMIbI0 KOMIIbIOTepa: «AnreOpa He A
OTJINYHUKOBY, «boJIbllIas 3JIeKTPOHHAs AETCKasl SHIUKIIONEIUS IO MAaTEMaTHKE»;

uH(pOpMalvs U MaTepualibl cieayoumx UHTepHeT — pecypcosB:

- MunucrepctBo oopazoanust PD: http://www.informika.ru/; http://www.ed.gov.ru/; http://www.edu.ru/
- TectupoBanue online: 5-11 kmaccer: http://www.kokch.kts.ru/cdo/

- [leparornueckas mactepckas, ypoku B IuTepHeT u MHoroe npyroe: http://teacyer.fio.ru

- HoBele TexHomoruu B oopazoBanuu: http://www.edu.secna.ru/main/

- [lyreBomurens «B Mupe HayKu» JUisl IKOJBHUKOB: http://www.uic.ssu.samara.ru/- nauka/

- ®ectuBanp neparornueckux uaen «OTKPBITBIN ypok»: http://festival.l1september.ru u npyrue.
http://www.edu.ru

®denepanbHbIi opran «Poccuiickoe 00pa3oBaHUE.

B pasznene «ba3zoBbie nH(DOPMAIMOHHBIC PECYPCHI IS 00IIET0 00pa30BaHU» YIUTEISIM MATEMATHKH
MOJIC3HBI CIEAYIOUTNE BKIAJKH:

e Kuueu, CD/DVD/, ayouo/VHS, obopyoosanue u Ha2isonuvie nocoousi.

e  FEounas koanexyus yugpposwvix obpazosamenvHvlx pecypcos (W 1o axapecy: http://school-
collection.edu.ru). Boiitu B kaTtajior, MOMETUTh MpeAMET (MaTeMaTHKa, aaredpa, TreoMeTpus) u
kinacc (5-11). IIpencraBiaensl HaOOpbl MU(PPOBBIX PECYypcoB K ydeOHHMKaM: «AJreOpa W Hadaja
anaymza» 10-11 k., Komvmoropos A.H. u ap.; «Anredpa» 7-9 xi., Makaperaes u ap.; «I'eomeTpusd»
7-9 xn., Atanacan JI.C. u ap.; «'eomerpusi» 7-9 k., llapeirun U.®.; «I'eomerpusi» 8,9 ki,
JIOTIOTHUTEIbHBIC TJaBbl K yueOHmMKyATtaHacsH JI.C. u np.; «Maremaruka» 5,6 ki., 3ybapeBa
N.N., Mopakosuu A.I'.; «Maremaruka» 5,6 k1., Bonosuu M.b. KoHcnekTbl ypokoB, Ipe3eHTallH,
(hren-poJuKHy.

e Pecypcvl Onsn omkpvimoi mynvmumeouacpeovy( wnu mo anapecy: http:/ fcior.edu.ru). Boiitu B
KaTajor, 3aTeM BBIOpATh MpEAMET MaTeMaTHKa. B kaTaiore mpeacTaBlIeHbl JJICKTPOHHBIE YIeOHBIC
monynu (OYM). B coorBercTBUM ¢ MporpaMMoil 00y4eHHs BECh IIKOJIBHBIA KypC MO KaxIOMy
npeaMeTy pa30MT Ha pas3fenbl, TeMbl U T.1. MHHMMaIbHOM CTPYKTYpPHOH €IMHULEH SBIseTcs
tematudeckuii snemeHT (TD). Jns xaxmoro TO umeercs Tpu thma DYM: Moaynb MOTyYSHHS
uHpopmanuu ( U-tum), momynbp npaxktudeckux 3aHstuidl (II-tum), momyns konTposst (K-tum).
Kaxnprit DYM aBTOHOMEH, TNPEACTABISIET COOON 3aKOHYCHHBIH WHTEPAKTUBHBIA MYJIbTUMEINA
MPOJIYKT, HAIECJICHHBI Ha pelieHue ompeneiaeHHo y4yeOHou 3amaun. s 3¢ dekTuBHOTO
UCIIONIb30BaHUsl B y4eOHOM IMPOLIECCE 3a CUET Pa3BUTHUSL aKTHBHO-ACITEIBHBIX (HopM 0OydeHws,
OTKPBIBAIOT TEPCHEKTUBBI peaTN3allii HOBBIX OOpPa30BaTENbHBIX TEXHOJOTUH, HOBBIX (opm
ayJIUTOPHOM U CAMOCTOSTENbHOM Y4eOHOM pabOThI, B TOM YHCIIE YUCTIE TUCTAHI[MOHHBIX.

http://ege.edu.ru
[lopran wuHpopmanmoHHol mnoanepkku EauHoro rocyaapcTBeHHOro »jsk3ameHa. WHdopmanronHas
noanepxkka EI'D ocymiecTBisieTcs ¢ TOMOIIbIO HHPOPMAIIMOHHBIX Pa3ieioB:
1. Hoeocmmuas nenma 1o akTyajabHbIM Bompocam nposeaenus EI'D u ero pe3ynbpTaTos;
2. Cucmemamu3uposanuvie ouyuanbHvle OOKYMeHmbl, PErTaMeHTUPYIOIINEe HOPMAaTUBHO-IIPABOBbIE
U OpraHu3aluoHHbIE acneKThl YI'J; uncmpykmusno-memoouueckue mamepuanvl no npogedeHuro
EI'D u oyenxe eco pezynomamos;
3. Bapuaumoel 5K3aMeHaAyUOHHBIX pabom no npeomemam u ux cneyuguxayuu, 0emMoHCmMpayuoHHbvle
eepcuu.
4. Cucmemamusupogannvie nepeunu HMumepnem-pecypcos no temaruke EI'D, B cocTaBe KOTOPBIX
OPUCYTCTBYIOT: OQUIMANbHBIE TIOPTallbl M CaWThI, OCBELIAIONINE HOPMATHBHO-TIPABOBBIE,
OpPraHU3aIlMOHHBIE, METOJMYECKHUE, TEXHOJOTMYECKHE aCIEKThI mpoBeaeHust EI'D.

http://fipi.ru
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Caiit @enepalibHOr0 UHCTUTYTA MEJATOTHYECKUX U3MepeHU. Pa3MelieHbl KOHTPOJIbHBIE U3MEPUTETbHBIE
matepuanbl EI'D u sx3amena B HoBoit Gopme 11 9 kimacca, mocoOust ISl ITOJATOTOBKH K DK3aMEHaM.

http://www.school.edu.ru

Poccwuiickuit 00meo0pa3oBareabHbIC MOPTAT MPEACTABISICT COO0H OTKPHITYI0O HHPOPMAITMOHHYIO CUCTEMY,
OPUEHTUPOBAHHYIO Ha pa3IMYHbIE KAaTErOpHH IOJib3oBareneil cdepbl olmiero oopa3oBaHus, MEAaroros,
yUammxcs ¥ WX POJIUTENIeH, aaMUHUCTPAIMI0 OO0IIe00pa3oBaTENbHBIX YUPESKICHUH, CTYIECHTOB U
npenojaBaTesieil me1arornueckux By30B, a TaKkKe BCeX, KTO HHTepecyeTcs mpobdaeMamMu 00pa3oBaHusl.

3) cipaBo4Has JUTEpaTypa M0 MaTEMATHKE;
4) HarnggHbple 1MocoOusi Mo MareMaTuke: (MakeThbl, TaOJULbI, CXEMbl, WLIIOCTPALUU, MOPTPETHI U JIp.);

5)rexHndeckue cpeicTBa OO0ydeHHs (MHTEPAKTUBHBI KOMIUIEKC, COCTOSIIMI W3 KOMIIBIOTEpA,
MHTEPAaKTUBHOU JOCKH u IIPOEKTOPA);

8. Cnincok surepartypsbl.

OcHoOBHAA JUTEpaATYpAa:

1. VYwuebnas mporpamMmMaoCHOBHOro o00IIero oOpa3oBaHUs IO MaTeMaTuke moj penakuuedn I.J1.
Juenposa u A.I'. ApkaaseBa ais 6asucHoro yuedHoro miaana 2004 rona.

2. Paboune nporpammbl. MaTemaTrka: ajaredpa u Hadajga MaTeMaTHYECKOro aHanusa, reometpus. 10-
11 xmaccer: yuebHO-MeTomuueckoe mocodue / Cocr. O.B.Mypasuna. - M.: JIpoda, 2014. 192 c.
(Proc)

3. VYuebnuk: MypaBun [.K., Mypasuna O.B. Maremaruka: anrebpa u Havajga MaTeMaTHYECKOTO
aHanuza, reoMeTpus. AnreOpa v Havana aHanu3a. 11k, YrinyOneHHBIH ypoBeHb: yueOHHUK. - M.:
Hpoda, 2014. (®I'OC) I'pud MO PO "PekomengoBano" ¢ 2012 (PI'OC)

4. Aurebpa u Hayasa MateMaTudeckoro anHanusa. 11 kmacc. YriyOneHHoe uzydenue. Metonuueckoe
nocobue (I'. K. Mypasun, O. B. MypaBuHa)

JlomoJIHUTEIbHAS JIUTEpaTypa:

1. Temaruyeckuit cOopHuK 3ananuit Ans noaroroBku k EI'D mo maremaruke: 10-11 kinaccs.
Cemenxo E.A. (M.: 2012, 152c.)

2. EI'D 2013. Marematuka. [IpakTrikyM 110 BBIIIOJIHEHUIO TUIIOBBIX TECTOBBIX 3aaanuil EI'D. Jlanmo
JLI., ITonoB M.A. (M.: 2013, 64c.)

3. EI'D 2013. Marematuka. OnTUManbHbIM OaHK 3aJaHU 1715 TOATOTOBKH ydamuxcs. CeMeHOB
A.B. u np. (M.: 2013, 80c.)

4. EI'D 2013. Marematuka. 3amgaua C1. [llectakoB C.A., 3axapos I1.U. Tlox pen. CemenoBa A.JI.,
Amenko 1U.B. (2013, 176¢.)

5. EI'D 2013. Maremaruka. 3amgaua C2. CmupnoB B.A. ITox pen. Cemenona A.JI., Smenxko U.B.
(2013, 128c.)

6. EI'D 2013. Marematuka. 3agaua C3. Ceprees U.H., [Tandepor B.C. Ilog pen. Cemenona A.JL.,
Amenko 1.B. (2013, 80c.)

7. EI'D 2013. Maremaruka. 3anaga C4. TI'opaun P.K. Ilog pen. CemenoBa A.Jl., fAmenko U.B.
(2013, 176¢.)

EI'D 2012. Martemaruka. Pemenue 3agaun C4. I'opaun P.K. (2012, 328c.)

EI'D 2013. Marematuka. 3anaga C5. Kosko A.U., ITandepor B.C. u ap. Iloxg pen. Cemenona
AL, Amenko 1.B. (2013, 144c.)

10. Matemaruka. [loBeimennsiit yposenb. EI'9-2013 (C1, C3). Tematuueckue TecThl. Y paBHEHUS,
HepaBeHcTBa, cuctemsl. [lon pen. JIsicenko @.D., Kynadyxosa C.10. (2012, 112c.)
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11. Marematuka. YuuMmcs pemath 3agaun ¢ mapamerpom. [loaroroska k EI'2-2013: 3aganue CS.
Nsanos C.O. u ap. [Tox pex. JIsicerko ®.D., Kynadyxosa C.1O. (2012, 64c.)

12. EI'D 2013. Maremaruka. 3agaua C6. [Iparycesuu M.S. u np. [lox pen. Cemenona A.JL., Smenko
N.B. (2013, 48c.)

13. Marematuka. HopmaTtuBHas cucrema mnoaroroBku k EI'D. TpenupoBouHble 3agaHus.
Kynpounkwuii FO.H. (2013, 239¢.)

14. Marematuka. [loarotroBka xk EI'D. Berynurenbubie ucnbitanus. Jlanmo JIJI., IlomoB M.A.
(2013, 336¢.)

YUEBHO-METO/JMUYECKHNM KOMIIJIEKT
Chnucok JimTeparypbl

1. nporpamma Jjis 001eoopa3oBaTenbHbIX yupexaeHuit: 'eomerpus. 10-11 ki./ Coct. T.A.
Bypmucrposa, Mocksa. IIpocsemenne 2009 rox

2. I'eometpus, 10-11: Yue6. mig obuieodpaszonar. yupexnaenuid/ JI.C. Aranacsan, B.®. byryzos, C.b.
Kanomues u np. — M.: [Ipoceemenue, 2008-2010

3. 3uB b.I'., Meiinep B.M. Jlunaktnueckue marepuaisl o reometpun s 10 k1. — M.:
[Ipoceemenue, 2001.

4. HayuHno-TeopeTnueckuii 1 MeTonyeckuit xxypHai «MaTemMaTuka B IIKOJIE)

5. ExenenenbHoe yueOHO-METOIMUECKOE TIPHIIOKEHUE K razere «IlepBoe ceHTsOps» MartemaTuka

6. Kosanesa I'.1, Masyposa H.W. reometpus. 10-11 kiaccel: TeCThI AJis TEKYIIETo U 0000IIaIOIIET0
KOHTpoJisl. — Bonrorpan: Yuurens, 2006.

7. Enunbtit rocygapctBenHsiil sx3amer 2010. MatemaTrka. Y4eOHO-TPEHUPOBOYHBIE MATEPHAIIBI JIJIS

noaroroBku yuarmxcs / OUITU-M.:Uartemnexr-Lient, 2010
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