Ynpasienue o0pazoBaHusi AAMMHUCTPALMM Iopoaa AnaTutbl MypMaHCKoOH 00/1acTH
MYHUIUNIAJIbHOE 0I0/1KeTHOe 0011e00pa3oBaTeibHOE YUpesKIAeHNe I'. AIaTUTHI

«Cpennsisi 001eo0pa3oBaTe/ibHas K0JIa Ne 5»

PaGouyasi nporpaMmma no MateMaTuke
Cpennero o0mero o0pa3oBaHus
g 10-11 kaacca
(pu3uKo-MmaTeMaTHYCCKUI POPHIIB)

[Tporpamma paccumntana Ha 2 roga ooyuyenus (408 yacon)

Pa3zpaboTrana B COOTBETCTBUU C aBTOPCKUMH ITPOrpaMMaMHU:

1) Ilporpammsbl oOuieoOpa3oBateinbHbIX yupexaeHuid. Anredpa. 10-11 kmaccel. ABTOpBI:
KO.M Komnsirun, M.B. TkauéBa, H.E. ®enoposa, M.U. 111a0yHuH.

2) IIporpamma obGmieoOpa3oBaTenbHbIX yupexkaenuid. ['eomerpusi, 10-11 kmaccel. bazoBbiit
u yriy6nénnslii ypoHuu. ABtopsl: JI.C. AtanacsH, B.®. byty3os, C.b. Kangomues u np.

Pa3zpaboTunk pabodeit mporpamMmbl: yuutelb MareMaTuku AsexuHa T. ©.

Paccmotpeno: IIpunsTo YTBepxKIAEHO:

Ha 3aceganuu MO Ha 3aceJJaHlH METOJAUYECKOTO Hupexrop MBOY COLI Ne 5

yuurenei COBETa IIKOJIbI /barnonene B.®./
npotokon Ne 4 ot

nporokonn Ne 5 or 29 .05__.2017 _r.

17 .05 .2017 . IIpuxa3z Ne  106/31-0

PyxoBoaurens MO PykoBoaurens or 31 . 08 .2017

/_Anexuna T.®. / METOMYECKOTO COBETa

/ Tlpucama O.H. /
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Pa3gen 1 [losicHuuTeIbHAA 3aIUCKA

Pabouas mporpamma ydeGHOTrO Kypca rno matemaruke Juist 10-11 kmacca paspaborana
Ha ocHoBe [IpumepHoil mporpamMmsl cpenHero (mojgHoro) oouiero odopazoBaHus (MPOPUIBHBII
YPOBEHB) C ydeToM TpeOoBaHMH (enepaTbHOro KOMIIOHEHTa TOCYJapCTBEHHOTO CTaHJapTa
cpenHero (MOJHOTO) 00IIero 0O0pa3oBaHMUSA U C YYETOM MPOTPaMM i 00IIeo0pa3oBaTeIbHbIX
IIKOJ C HCIIOJIb30BaHMEM PEKOMEHJAIMi aBTOPCKOW mporpaMMel 1o anredbpe HO.M Kosmsruw,
M. B. TkauéBa, H. E. ®enopoa, M. U. llabynun. (IIporpammsel 061ieodpazoBaTeNbHBIX
yupexaenuii. Anrebpa. 10 - 11 kimacesi / [cocT. T.A. Bypmucrtposa]. — M.: [Ipocsemenue, 2010.
n JI.C.ATanacsiHa 110 TeOMETpHH.

HporpaMMa COCTaBJICHA HA OCHOBAHWH HOPMATUBHBIX JOKYMCHTOB!:

1. ®enepanpbiii 3ak0H 0T 29.12.2012 No 273-®3 «O06 obpazoBanuu B Poccuiickoit
Oenepanun» (B pen. Peaepanpaoro 3akoHa ot 07.03.2018 Ne 56-D3);

2. Tlpuxa3z MunoOpnayku Poccun ot 05.03.2004 Ne 1089 (pen. ot 07.06.2017 Ne 506)
«O0 yTBepkaeHHN (eepatbHOTO KOMIIOHEHTA TOCYIapCTBEHHBIX 00pa30BaTEeIbHBIX
CTaHAApTOB HAYAIBbHOT0, OCHOBHOI'O M CPEeIHETO (ITOJTHOT0) 001Iero oopa3oBaHusmy;

3. Ilpukaz MunoOpnayku Poccum ot 09.03.2004 Ne 1312 «O06 yTBepkaeHUH
¢benepanbHOro 0a3MCHOr0 y4eOHOro IIaHa W HPUMEPHBIX Y4YEOHBIX IUIAHOB JUIS
oOpa3zoBatenbHBIX yupexaeHuil Poccuiickoit denepannu, peaau3yommx IporpaMMel
obrmiero oopazoBanus» (B pea. mpukaza MunoopHayku Poccun ot 01.02.2012 Ne 74);

4. Ilpukaz MunoOpuayku Poccum ot 31.03.2014 Ne 253 «O06 yTBepxkAcCHUN
denepanbHBIX TEpeuHel Y4eOHHMKOB, PEKOMEHIYEMBIX K HCIIOJIb30BaHUIO TPHU
peanu3alid  MMEIOIIUX TOCYIApCTBEHHYIO aKKpEAHWTAIlMI0  00pa3oBaTeIbHBIX
nporpaMM  HayaJlbHOTO  OOINEro, OCHOBHOTO  OOIIEro, CpeAaHero  oOIIero
oOpazoBanmsi» (pea. nmpukaza Munobpuayku Poccun ot 05.07.2017 Ne 629);

5. TlocranoBnenue I'maBHOro rocy1apcTBEHHOIO caHuTapHoOro Bpaua P® or 29.12.2010
Ne 189 «O6  ytBepknenun  CanlluH  2.4.2.2821-10  «CanurtapHo-
SMHUJEMHONIOTHYECKHEe TpeOOBaHUS K YCIOBUSAM M OpraHu3alud oOydeHHus B
oOmeoOpazoBarenbHbIX  yupexnaenusx»  (pen.  IlocranoBnenus — ['maBHOTO
rocyapcTBeHHOro canutapaoro Bpaua P® ot 24.11.2015 Ne 81);

W3ydyeHnne wmaTeMaTWKu B CTapiiedl Imkoie Ha NOpoQUILHOM  YpPOBHE HANpaBlIeHO Ha
JIOCTIKEHHE CIICTYIOIINX IIETIeH:

¢ ¢opMupoBaHHe TIPEACTABICHUA 00 UACSIX U METOJaX MATEeMAaTHKH; O MaTeMaTHUKE Kak
YHHUBEPCATHHOM SI3bIKE HAYKH, CPEICTBE MOJICTUPOBAHUS SIBJICHUIA U TIPOIECCOB;

L4 OBJIA/ICHUEC YCTHBIM W NHUCBMCHHBIM MAaTEMATHUYCCKUM A3bIKOM, MAaTCMAaTHUYCCKUMU
3HAaHUSMU U YMEHHSIMH, HEOOXOIWMBIMH JJISi U3yYEHHUs IIKOIBHBIX E€CTECTBEHHO-
HAayYHBIX JUCIUIUIMH, JUIA TPOJODKCHHS O00pa30BaHUS W OCBOEHUS W30paHHOU
CHEIMaTFHOCTA HA COBPEMEHHOM yPOBHE;

¢ pa3BUTHE JIOTUYECKOTO MBIIUICHHS, AITOPUTMUYECKON KyJIbTYpbI, MPOCTPAHCTBEHHOIO
BOOOpaKEHUS, Pa3BUTHE MATEMATHUYECKOTO MBINUICHUS W WHTYUIUH, TBOPYECKUX
CTIIOCOOHOCTEH Ha YpOBHE, HEOOXOIMMOM JUISI TPOJOIDKCHHS OOpa3oBaHUSI W JUIA
CaMOCTOSITETTFHOM JIEATEIHHOCTH B 00J1aCTH MaTEMATHKH U €€ TPUIOKEHU B OymyIiei
MpoeCCHOHAIBHON JEATEIHHOCTH;



BOCIIUTAHME CPEICTBAMU MATEMATHKU KYyJbTYpPbl JUYHOCTU: 3HAKOMCTBO C
WCTOpUEH pPa3BUTUS MATEMaTUKH, SBOJIONMEH MAaTeMaTHYECKUX HWJIed, MOHUMAHHUE
3HAYUMOCTH MaTEeMAaTHUKH JIJIsl OOIIECTBEHHOTO Tporpecca

Pa3znes 2 O01masi XapakTepuCcTHKA y4e0HOr0 NpeaMera

[Ipu m3yyeHMH Kypca MaTeMaTUKU Ha 0a30BOM M MPOGMIBHBIX YPOBHIX MHPOJOJIKAIOTCA U
NOJYYaroT pPAa3BUTHE COJAEp)KATeNbHbIE JUHUM: «Anredpa», «DyHKIUM», «YpaBHEHHA U
HEpaBeHCTBay», «I eoMeTpus», «IIeMEeHThl KOMOMHATOPUKHU, TEOPHH BEPOSTHOCTEH, CTATUCTUKU
U JIOTUKW», BBOAUTCA TUHUS «Havana MmaTreMaTnyeckoro aHaan3a.

OcHOBHOe co/iep:KaHue B JIaHHO# paloueii BCero mno
nporpamMmme NPUMeEPHOii
10 knacce 11 kaace | Hporpamme
YucnoBble M OYKBEHHbIE BbIPAKEHUS 51 20 70
Tpuronomerpust 30 30
DyHKIMH 7 26 30
Hauana matemaTuueckoro anaianza 45 30
YpaBHEHUS 1 HEPABEHCTBA 53 21 70
OJIEMEHTBI MaTeMaTH4eCKOM CTaTHUCTHUKHU, 2 20
KOMOMHATOPUKH U TEOPUHU BEPOSTHOCTEH.
['eomeTpus 63 70 120
Peszeps 50
HUroro 204 204
HUTOI0 408 420

OO0meyuyeOHbIe yMEeHHsI, HABBIKH H CIIOCO0BI 1eSITeIbHOCTH
B xone m3ydyeHnss MaTeMaTHKH B MIPOQHUIBHOM Kypce CTaplIel IIKOJbI ydalluecs MpOoJOIDKAroT
OBJIaJIeHUE pa3HOOOPa3HBIMU CIIOCOOAMU JEATEIIBHOCTH, NMPHOOPETAIOT U COBEPIICHCTBYIOT

OIIBIT:

MMPOBCACHUA NOKA3aTCIbHBIX paCCY)I(I[eHI/IfI, JIOTUYECKOT' O 060CHOBaHI/I$I BBIBOJIOB,
UCIIOJIb30BAaHUSl PA3IMYHBIX S3bIKOB MATEMATUKH Ul WILIIOCTPALUW, WUHTEPHpETaIu,
ApryMCHTallUN U JOKAa3aTCIILCTBA,

pellleHns] IIMPOKOro Kiacca 3aJady M3 pPa3InyHBIX pa3lesioB Kypca, MOMCKOBOW U
TBOp‘-IGCKOfI ACATCIIBHOCTHU IIPU PCUICHUU 3aaaY MHOBBIIIEHHON CJIOKHOCTH M HETUIIOBBIX
3ajady;

IJIaHUPOBAHUA W OCYHICCTBJICHUSA aJIFOpI/ITMPIlIGCKOﬁ OCATCIIBHOCTHU:. BBIIIOJIHCHUA H
CaMOCTOSITETFHOTO COCTABJICHUSI AITOPUTMHUYECKHX NPEINUCAHMA W HHCTPYKIMI Ha
MAaTeMaTUYCCKOM MAaTCpUaIC; MCIIOJIb30BAHUA W CAMOCTOSATCIBHOI'O COCTABJICHUA
dbopmyn Ha ocHOBE OOOOIIEHMSI YACTHBIX CJIy4aeB W PE3yJIbTaTOB JKCIIEPUMEHTA;
BBITIOJTHEHHSI PACUYETOB MPAKTHYECKOTO XapaKTepa;

MOCTPOCHUSI M HCCIIEOBAHMSI MaTEeMaTHUYECKHUX MOJEJel Uis OMUCAaHUS U PpeIIeHUS
MPUKIAJHBIX 3a7a4, 33/1a4 U3 CMEXHBIX JUCUUIUIMH U PEATbHOM KU3HU; MPOBEPKU U
OIICHKH pEe3yJbTAaTOB CBOEW pPaOOTBhI, COOTHECEHUS HMX C TOCTABJICHHOW 3a7adeud, C
JIJMYHBIM KU3HCHHBIM OIIBITOM,

CaMOCTOSATENILHON pabOThl ¢ HMCTOYHWUKAMH WHGOpMAIMU, aHaau3a, o000IeHus u
CHCTEMaTHU3aLUH MOTy4eHHOH HHPOPMALIMU, UHTETPUPOBAHUS €€ B JIMYHBIHN OIBIT.

Pasznes 3 Onucanme Mecta yueOHOro npeamMera, Kypca B y4eOHOM IIaHe
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[Iporpamma paccumnrana Ha 204 yaca (6 yacoB B Henemo) B 10 kmacce u 204 vaca (6 4acoB B
Henento) B 11 kmacce. Ilpeamomaraercss mocTtpoeHue Kypca B (OpMe MOCIIENOBATEILHOCTH
TEMaTHUYeCKHX OJIOKOB C dYepeJOBaHMEM MaTepuaja Mo anredpe, aHaau3y, TUCKPETHOM
MaTeMaTuKe, TeOMETPHH.

Cucrema ypoKOB YCIIOBHA, HO BCE K€ BBIJCISIOTCA CIAEAYIOIINE BUIBL:

Ypok-nekmus. [lpeamonararorcsi COBMECTHBIC YCHUJIUS YYWUTENS W YYCHHUKOB I PEIICHHS
obmieit mpoOnemMHON  MMO3HABaTeNbHOM  3amaun. Ha  TakoM  ypoke  HCHOJb3yeTcs
JEMOHCTPAIIMOHHBIN MaTepuaj Ha KOMITbIOTEpE, pa3paOOTaHHBIA YUYWUTENEM WM yYEeHHUKaMH,
MYJIbTUMEAUINHBIE IPOAYKTHI.

Ypok-npaktukyM. Ha ypoke yuammecs: paboTaroT HaJl pa3IM4YHBIMU 33JJaHUSMH B 3aBUCUMOCTH
OT CBOEH NOJTrOTOBIEHHOCTU. BuIbl pabOT MOryT OBITh CaMBIMU pPa3HBIMU: MHUCHMEHHBIC
WCCJICIOBAHMS, pEIICHUE pa3IMYHbIX 3a/]a4, HW3YYCHHE CBOMCTB PpAa3IHYHBIX (DYHKIUH,
MPaKTUYECKOE MMPUMEHEHHUE PA3IMYHBIX METOJIOB peuieHus 3aaa4. KommnbloTep Ha TakuX ypokax
WCIIOJIB3YETCSl KaK »dJEKTPOHHBIA KaJbKYJSATOpP, TPEHAXKEp YCTHOTO CUeTa, BHPTyaJIbHas
naboparopus, UCTOYHHUK CIIPABOYHON MHPOPMAIUH.

Ypok-uccnenopanue. Ha ypoke yuamiuecs: pemaroT MpoOJIeMHYIO 3a/1a4y HCCIeA0BaTEIbCKOTO
XapakTepa aHAIUTUYECKUM METOJIOM U C MTOMOILbI0 KOMITBIOTEPA C UCIOJIB30BAHUEM PA3THUHBIX
JabopaTOpHUH.

KoMOnHMpoBaHHBIN YPOK Mpe/noaaraeT BeIMOTHEHHE padoT U 3aJaHUil pa3HOTO BUA.

VYpok pemenus 3amad. BeipabaThiBaroTCs y ydaliuxcsi YMEHHS W HABBIKA PEIICHHS 3a/a4d Ha
ypOBHE 00s3aTeTbHON M BO3MOXKHOW MOAroToBKe. JI00O0# yuammiics MOXET HCIOIb30BaTh
KOMITHIOTEPHYIO HWH(MOPMAIMOHHYIO 0a3y M0 METoJaM peIIeHUs pas3nyHbIX 3aaad, 10
CBOMCTBaM 3JI€MEHTAPHBIX (PYHKIIHIA U T.1I.

Ypok-tect. TectupoBaHHe MPOBOAUTCA C LEJIbIO AMATHOCTUKHU IMPOOENIOB 3HAHUM, KOHTPOJIS
YPOBHSI OOYYEHHOCTH YyYallUXCs, TPEHHUPOBKU TEXHUKE TECTUPOBaHUS. TeCThl MpeasararoTcs
KaK B NIEYaTHOM TaK M B KOMIIBIOTEPHOM BapuaHTe. [I[puyemM B KOMIIBIOTEPHOM BapHaHTE BCeTra
C OTpaHUYECHHUEM BPEMEHHU.

Ypok-3a4eT. YCTHBIN ONMPOC YyUYaIIMXCs IO 3apaHee COCTABICHHBIM BOIPOCAM, a TAKKE PEUICHUE
3a/1a4 pa3HOTO YPOBHS 110 U3YYEHHOU TEME.

Ypok-camocrosarensHas pabota. I[lpemnmaratorcs pasHbie BHUIBI CaMOCTOSTEIBHBIX PaboOT:
JIBYXypPOBHEBAsI — YPOBEHb 00s13aTEILHOI MOJATOTOBKH - «3», ypOBEHb BO3MOKHOM MOJATOTOBKH -
«4» 1 «5»; OONBILON CIUCOK 33aHUN PA3HOTO YPOBHS, U3 KOTOPOTO YYalllUHCs peuiaeT ux Io
CBOEMY BBIOOpPY. PS/IOM ¢ yUeHUKOM Ha TaKUX ypOKaX — BKIFOUYECHHBIN KOMIBIOTEP, KOTOPHII OH
HCIIOJIB3YET 110 CBOEMY YCMOTPEHHUIO.

Y POK-KOHTpOJIbHAS paboTa.

[IpoBomuTCs Ha IBYX YPOBHSX:

ypOBEHb 0053aTeIHHON MOJTOTOBKH - «3%», YPOBEHb BO3MOKHON MOJITOTOBKH - «4» U «5».
KommnproTrepHoe 06ecieyeHne ypoKoB.

[IpuMeHeHrne HMEIUIMXCS KOMIIBIOTEPHBIX MPOAYKTOB: JEMOHCTPALIMOHHBIN MaTepuall,
3alaHusl U1 YCTHOTO ONpOCa YYalluXCs, TPEHUPOBOUYHBIC YMPAKHEHHUSA, a TAKXKE Pa3IUIHBIC
AIIEKTPOHHBIE YUYCOHUKH.

JleMOHCTpallMOHHBIN MaTepual (CIaibl).

Coznmaercs ¢ 1enblo oOOecrmeueHUs HArISJAHOCTH TPU  HM3yYEHUH HOBOTO MaTepuaina,
WCIIOJIb30BAaHUS TPU OTBETax ydammxcs. lIpuMeHeHuMe aHWManuu TPU CO3JIAaHWU TaKOTO
KOMITBIOTEPHOTO IMPOJYKTa MO3BOJISIET paccMaTpUBaTh BOMPOCHI MAaTEMaTUYECKOM TEOPUHU B
JMBIDKEHUHU, OOECTeUMBAET JPYroll TOIXOJ K HW3YUYEHHI0O HOBOTO MaTepHasia, BBI3bIBACT
MOBBIIIEHHOE BHUMAaHUE U UHTEPEC Y YUAIIUXCS.

N3yuenne MHOTHMX TeM B MaTE€MaTHKE CBS3aHO C 3HAHWEM W TIOHUMAaHUEM CBOMCTB
aneMeHTapHbIX (yHKIu. PemieHne ypaBHeHUH, HEPaBEHCTB, PA3IMYHBIX 3a/1a4 MPEANoaracT
IyOOKOE 3HAHHWE TMOBEIEHUs AJIeMEeHTapHbIX (yHkmuil. HayuuThcsi pacrnosznaBaTh rpaduku
Takux (YHKIMHI, CyMeTh pacckazaTh 00 X CBOHCTBaX MOMOTAIOT KOMIBIOTEPHBIE CIAMIBI .
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[Ipu permennu mOOBIX 33724 UCIIOIB30BaHNE TpaUUECKON HHTEPIPETAIIUN YCIOBHS 33/1a4H, €€
pereHus] TO3BOJSIET yYalllMMCS TIOHATh MAaTeMAaTHUYECKYH HJICI0 peIIeHus, Oojiee TIyOoKo
OCMBICJIUTh TEOPETUYECKUN MaTEpUAJI 110 JAHHOU TEME.
3agaHud 11 YCTHOTO CUETA.

OTu 3amaHusl JAIOT BO3MOXHOCTH B YCTHOM BapHaHTE OTPa0aThIBaTh Pa3IUYHBIE BOIMPOCHI
TEOPUH W TIPAKTUKH, TPUMEHSS TPUHIUIBI HATJISTHOCTH, JOCTYMHOCTH. MX MOXHO
UCIIONIb30BATh Ha JIIOOOM ypOKe B PEXKHME YUUTEIh — YUCHHK, B3aUMOTIPOBEPKH, a TAK)KE B BUC
TPEHUPOBOYHBIX 3aHATHH.

TpennpoBoUHbIEC YIPAKHEHUS.

Bxorouator B ce0si 3amaHus ¢ BONMPOCAMH WM HAIJSIIHBIMA OTBETAaMH, COCTABJICHHBIMU C
noMoIplo anuManud. OHH TO3BOJIAIOT YYEHHUKY CAMOCTOATEIHHO OTpabaThiBaTh pa3iHyYHBIC
BOIIPOCHI MAaTEMATHYECKOW TEOPUHU U MPAKTUKH.

Cnaiinpl «XuBas reomeTpus».

Harnsgaele depTe:ku reoMeTpuyeckux QUIyp W TreoMeTpuueckux Teil. B maHHON cpene
BO3MOXXHBI OBICTpbIE M3MEHEHHS B UYEPTEKaX M PHUCYHKAX, YTO TMO3BOJSET CHENaTh UYEpTex
MOJIBYKHBIM, HATJIAIHBIM, OOJiee TIOHITHEBIM.

DJEeKTPOHHBIC YUCOHHUKHU.

OHU UCTIONIB3YIOTCSl B KaYECTBE BUPTYAJIBHBIX JTAOOPATOPUN TIPH MPOBEACHUU TPAKTHICCKUX
3aHATUH, YPOKOB BBEJCHHS HOBBIX 3HaHWU. B HHX 3akitoueH OONBIION TEOPEeTUUECKUIl
MaTtepHuall, MHOTO TPEHAXXEPOB, MPAKTUYECKUX W HUCCIEAOBATEIbCKUX 3aJaHUM, CIPABOYHOTO
Matepuaia. Ha mr000M U3 ypOKOB BO3MOXKHO HCIIOJIb30BAaHHE KOMIIBIOTEPHBIX YCTHBIX
YIPaXHEHUH, MPUMEHEHUE TpEeHa)kepa YCTHOTO CYETa, YTO AKTUBU3UPYET MBICIUTEIbHYIO
NEeSATENbHOCTh  YyYalllUXCs, Pa3BUBACT BBIUMCIUTENIbHBIE HABBIKM, TaK Kak I[O3BOJSET
OCYIIIECTBUTh MHOM MOAXOJ K U3y4aeMOM TEME.

Hcnonb3oBaHWEe KOMIIBIOTEPHBIX TEXHOJOTHM B IPENOJAABAHUM MAaTEMaTUKU IIO3BOJISIET
HENPEepbIBHO MEHATh (POPMBI pabOThl Ha ypOKE, NOCTOSHHO YepeloBaTh YCTHbIE U MHCbMEHHbIE
YIPa)KHEHUs, OCYILECTBIIATh pa3HbIE MOJAXOJbl K PELUICHUI0O MaTeMaTU4YeCKHX 3a1ad, a 3TO
MIOCTOSIHHO CO3JaeT U MOAJIEPKUBAECT UHTEIUIEKTyallbHOE HAIPsDKEHHE yJaluxcs, GopMHUpYET y
HUX YCTOMYMBBIM MHTEPEC K U3YYECHMIO JAHHOTO MPEIMETa.

Paznen 4 Coaep:xanue yueOHOro nmpeamera

YUCJOBBIE U BYKBEHHBIE BBIPAKEHUSA

Henumocth uenbix uucen. Jenenne c ocratkoM. Cpasuenus. Pemenue 3amau ¢
[IEJIOYNCIICHHBIMHM HEU3BECTHLIMH.

Kommiiekcupie uncna. ['eomeTpuueckass HHTEpHpETAlUsi KOMIUIEKCHBIX  YHCEI.
JleficTBUTEIbHAS M MHMMAS YacTh, MOJIYJIb U apTyYMEHT KOMIUIEKCHOTO Ynciia. AnreOpandeckas
U TPUTOHOMETpHUYECKast (DOPMBI 3aIMCH KOMIUICKCHBIX 4ncel. ApudMeTudyecKue NeHCTBUS HaJ
KOMIUIEKCHBIMH YHCJIAaMH B pasHbIX (opMax 3amucu. KOMIIIEKCHO COMNpsDKEHHBIE YHCIIa.
Boszsedenue 6 namypanvnyio cmenens (hopmyna Myaspa). Ocrhosnas meopema aneedpol.

MHorouieHsl OT OJHOH NepeMeHHOoM. JlenuMocTs MHOTOWIeHOB. [leeHrne MHOTOUYIEHOB
C ocTaTKOM. ParyioHanbHbIE KOPHA MHOTOYICHOB C IEeTbIMU KO3 dunimeHTamu. Pemenue nenbix
anreOpandeckux ypaBHeHuil. Cxema [opunepa. Teopema besy. Uwucio kopHeld MHOrodsieHa.
MHorowieHsl OT ABYX MepeMeHHbIX. DOopMyJibl COKpPAIIEHHOTO YMHOXEHHUS JUIsl CTapIIuX
crenieHeil. bunom HbroroHa. Muozounenvl om HeCKONbKUX NepeMeHHbIX, CUMMempuyecKue
MHO20UICHBL.

Kopenb crenenu n>1 u ero cpoiictBa. CTeneHb C pallMOHAIBHBIM IOKA3aTeIeM U €€
cBoiictBa. IloHdaTHE O CTemeHU C JCHCTBUTCILHBIM IoKa3zaTeiaeM. CBOMCTBA CTEICHH C
JIEHCTBUTEIBHEIM ITOKA3aTeIeM.



Jlorapudm uucna. OcHoBHOE Jorapudmuyeckoe ToxaecTBo. Jlorapudm npousBeneHus,
YaCTHOTO, CTENEHH; Mepexo/] K HOBOMY OCHOBaHHUIO. JlecATUYHBIA M HATYpaJbHbII Jorapudmsl,
YHCIIO €.

[IpeoOpa3zoBanusi BBIpAXKEHUN, BKIIOYAIOMIUX apU(PMETHUECKHE OIepalyH, a TaKKe
OIepaluy BO3BECHHS B CTETIEHb U JIOTapH(PMUPOBAHUSL.

TPUT'OHOMETPHUA

CuHyc, KOCHHYC, TaHT€HC, KOTaHI€HC NpPOM3BOJBHOro yria. PagmanHas mepa yria.
CuHyc, KOCHHYC, TaHT€HC M KOTaHreHC uuciia. OCHOBHbIE TPUTOHOMETPUYECKHE TOXKIECTBA.
®opmyinsel npuBeneHus. CHHYC, KOCUHYC M TaHI'€HC CyMMbI M Pa3HOCTH ABYX yrjioB. CHHYyC U
KOCHHYC JBOMHOTO yruma. @opmynsl nonogunnoeo  yena. llpeoOpa3oBaHUS  CyMMBI
TPUTOHOMETPUYECKHX (YHKLUUH B TNPOU3BEIEHHE U MPOM3BENEHUS B CyMMy. Buwipaosicenue
MPUSOHOMEMPUYECKUX (QYHKYUll yepe3 maHeeHc Non08uHHo2o apeymenma. [lpeoOpa3oBaHus
TPUTOHOMETPUYECKHUX BBIPAYKEHHH.

IIpocmetiwiue mpuzonomempuueckue ypagHeHus U Hepagencmed.

ApKCHHYC, apKKOCHHYC, apKTaHI'€HC, aPKKOTAHT €HC.

OYHKIINN

Oyukiuu.  O6macTh ompeneiaeHuss MU MHOXeCTBO 3HaueHud. ['paduk dyHKIMU.
[Toctpoerne rpaduKoB (QYHKIUH, 3aJaHHBIX Pa3IWYHBIMH criocobamu. CBoiicTBa (YHKIHWI:
MOHOTOHHOCTb, YETHOCTh W HEYETHOCTb, MEPHOAMYHOCTb, OTPAHUYEHHOCTh. [IpoMexyTKu
BO3pacTaHusd W YyOBIBaHUS, HauOoJIbIIee W HaWMEHbIEE 3HAUCHHs, TOYKM OJKCTpeMyMma
(JTOKaJTbHOTO MaKCUMyMa U MUHUMYMA). Boinykiocmo ¢yukyuu. I'paduueckas HHTEpIIpETAITHSI.
[Tpumepbl PyHKIIMOHAIBHBIX 3aBUCHMOCTEN B PEAIbHBIX MPOLIECCaX U SBICHUSIX.

Cnoxnas QyHKus (kommnosuius (yHknuii). Bzaumuo oOpatseie ¢yHKimu. Ob6mactb
ompenesieHus M 0o0JiacTh 3HaueHWid oOpaTHOM QyHkumu. I[padpuk oOpaTtHOH QyHKIUH.
Haxoxnaenue ¢hyHKIuM, 00paTHON TaHHOM.

CrenenHass (QyHKIUS C HaTypalbHBIM IOKa3aTeleMm, e€ CBOWCTBA W Tpaduk.
Bepmuxanenvie u ecopuszonmanvhvie acumnmomsl epaguros. Ipaguxu OpobHO-TUHElHbIX
GyHxyuil.

Tpuronomerpuyeckue (QyHKIMHM, WX CBOWCTBA U TpaduKd, NEPUOAUYHOCTD,
OCHOBHOI niepuoa. ObopamHule mpueoHomempuieckue QyHKyuy, ux coUcmsa u 2paguxu.

[TokazatenbHas GyHKIUS (IKCIIOHEHTA), €€ CBOMCTBA U rpaduK.

Jlorapudmuyeckast pyHKIHs, €€ CBOWCTBA U TpaduK.

[Ipeobpa3zoBanus rpadukoB: MapayjieNbHbIi MepeHoc, CAMMETPUSI OTHOCUTEIHHO
ocell KOOpIMHAT U CHMMETPHUS OTHOCHUTEIIPHO Hadaja KOOPJMHAT, CHMMETPHUS OTHOCHUTEIHHO

npamoit Y =X | pacmascenue u cocamue 6001 oceti Koopounam.

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

[lonsTe o mnpenene mnocnenoBaTenbHOCTH. CylllecTBOBaHUE NpeJena MOHOTOHHOU
OrpaHUYEHHON MOCIeI0BaTEeIbHOCTH. J[MHA OKPY)KHOCTH M IUIOLIa/b Kpyra Kak Ipeaelibl
nocneaoBareinbHocTell. beckoHeuHo yObIBarolasi reoMeTpuyecKkas Mporpeccus U e€e CyMma.
Teopemvi 0 npedenax nocredosamenvrocmei. Ilepexoo k npedenam 6 HEPAGEHCMBAX.

[Tonsatue o HempepbIBHOCTH (YHKINU. OCHOBHBIE TEOPEMBI O HETTPEPBIBHBIX (PYHKIUSX.

Ilonamue o npedene ¢ynxyuu 6 mouxe. Ilosedenue ynkyuil Ha OeCKOHEYHOCMU.
Acumnmomul.

[lonsatne o mnpou3BoAHOM GYHKUMH, (U3MYECKMH M TEeOMETPUYECKMH CMBICIT
MIPOM3BOIHOW. YpaBHEHHE KacaTenbHOH K rpaduky ¢yHkmmu. [Ipon3BoaHBIE CyMMBI, pa3HOCTH,
NIPOM3BEAECHUS U yacTHOTro. [Ipon3BOAHBIE OCHOBHBIX 3J€MEHTApPHBIX (GYHKUUH. [Ipouzsoonsvie
cnodicHou u  oopammuou  ynxyuu. Btopas mnpowmsBomgHas. IIpuMeHeHHWE TIPOM3BOTHOM K
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UCCIIEIOBaHUI0 (YHKIMA M TOCTPOCHUIO TpadukoB. Vcrmonp3oBaHME NPOU3BOAHBIX IMPHU
pElIeHNN YpaBHEHHUM W HEPAaBEHCTB, MPU PEIICHUN TEKCTOBBIX, GU3NYECKUX U T€OMETPHUUECKHUX
3aj1a4, HAXOXKIEHUHM HAauOOJIBIINX M HAUMEHBIINX 3HAUCHHH.

[Tnomane kpuBOonHMHEWHON Tpamenuu. IloHatue 00 onpeneneHHOM UHTErpale.
[lepBooOpaznas.  IlepBooOpasHbie  sneMeHTapHbIX  (yHKIMA. [lpaBuna  BbIYMCIIEHUS
nepBoobOpasHbix. Popmyna HeroTona-JleiiOnuma.

[Ipumepbl HcnoONb30BaHKS MPOU3BOJHOM JUIsl HAaXOXACHHWS HAWIYYIIEro pPELIECHUS B
NPUKIAJHBIX 3ajadax. HaxoskaeHume ckopocTH [y Ipolecca, 3aJaHHOro (opMyJon WU
rpaduxom. Ilpumepsl mpuMeHeHus WHTerpaia B Gusnuke u reomerpun. Bropas nmpousBogHas u
ee pU3NYECKHI CMBICII.

YPABHEHUA 1 HEPABEHCTBA

Penienue parmoHanbHbIX, OKA3aTENbHBIX, JOTapU(PMUUECKUX YPABHEHUI 1 HEPABEHCTB.
Pemenne nppanroHanbHbIX U TPUTOHOMETPUUYECKUX YPAaBHEHUN U HEPABEHCME.

OcCHOBHBIE TIpUEMBl PELICHUS CHCTEM YpPaBHEHHH: IOJCTAaHOBKA, alredpandeckoe
CJIO’KE€HUE, BBEJICHUE HOBBIX NEPEMEHHBIX. PaBHOCHIBHOCTh ypPABHEHUM, HEPABEHCTB, CHCTEM.
Pemenne cucreM ypaBHEHHH ¢ JBYyMs HEM3BECTHBIMU IPOCTEHIIMX TUIOB. Pemenue cucrem
HEPaBEHCTB C OJHOW ITEPEMEHHOM.

JlokazarenbcTBa HepaBeHCTB. HepaBeHCTBO O cpeqHEM apH(PMETHUYECKOM M CpelHEM
Tr€OMETPUYECKOM JIBYX UHCEIL.

Hcnonb30BaHue CBOWCTB U IpagUKoB (QYHKLUI NpU pelIeHUH ypaBHEHUIH U HEPABEHCTB.
Metox wuHTEpBaNOB. M300pakeHMe Ha KOOPAWHATHOW IUIOCKOCTH MHOXKECTBA PpEHICHUH
YPaBHEHUI U HEPABEHCTB C IBYMS IEPEMEHHBIMHU U MX CUCTEM.

[IppuMeHeHne MaTeMaTHMYeCKMX METOJOB Ul DPEIICHHs COAEP/KATEIbHBIX 3aJad U3
pa3nuyHbIX obnacTeil HaykM M NOpakTUKd. VIHTepmperaunus pe3ylbTaTra, ydeT peajbHbIX
OTpaHUYCHHUI.

3JEMEHTbI KOMBUHATOPUKH, CTATUCTUKHU U TEOPUHM BEPOSITHOCTEM

TabnuyHoe U rpaduuecKoe MpeacTaBlIeHNe NaHHBIX. Huci06ble Xapakmepucmuku paoos
OAaHHUIX.

[ToouepenHplii ¥ OIHOBPEMEHHBIM BHIOOP HECKOJIBKHX JJEMEHTOB M3 KOHEYHOTO
MHOXkecTBa. DopMmynbl uuciaa NEPECTAHOBOK, COYETAHWM, pa3MmelleHuid. Pemenue
KOMOMHATOpHBIX  3amady. @Dopmymna OuHoma Hprotona. CpoiicTBa  OMHOMHAIBHBIX
koaduimenToB. Tpeyronbauk [lackans.

DneMeHTapHbIE U CIIOXKHBIE COOBITHS. PaccMoTpeHHe ciydaeB M BEPOSITHOCTb CyMMBbI
HECOBMECTHBIX  COOBITH, BEpPOATHOCTb IPOTHUBOIOIOXKHOTO COObITUS.  [lonamue o
Hezasucumocmu cobvimuu.  Beposmnocmbs u cmamucmuyeckas dacmomda HACMYNIEHUS
cobvimusl.

T'EOMETPUA

I'eomeTpus Ha MIOCKOCTH.

CBOMCTBO OMCCEKTPUCHI yTiia TPEYrojibHHWKA. PereHue TpeyrojbHUKOB. Beramcienue
OUCCeKTpUC, MEIuaH, BBICOT, PaJlyCOB BIHCAHHOW W ONHCAHHON OKpY>KHOCTeH. DopMyIbl
IUIoUIaId TpeyroyibHUKa: Gopmyia ['epoHa, BeIpaykeHUE IUIOMIAAN TPEYTOJbHUKA Yepe3 panyc
BIIMCAaHHOW U ONHUCAHHOM OKPYKHOCTEM.

Brprunciienre yriioB ¢ BEpIIMHOW BHYTPM M BHE Kpyra, yria MeEXAy XOpAou u
KacaTeJIbHOM.

Teopema 0 MNpoOU3BEAECHUM OTPE3KOB XOpA. TeopemMa O KacaTeIbHOW M CEKYILEH.
TeopeMa 0 cymme KBaJIpaTOB CTOPOH U IMAaroHajiel mapajiesorpamma

Bnucannbsle ¥ onMcaHHbIE MHOTOYrOJIbHMKM. CBOWMCTBAa W INpPU3HAKKA BIUCAHHBIX H
OMHUCAHHBIX YETHIPEXYTOJbHUKOB.

['eomeTpuyeckue Mecta TOUYEK.



Pemenuie 3a1a4 ¢ MOMOIIBI0 TEOMETPUUECKUX MPE0OPa30BaHUM U TEOMETPUUECKUX MECT.
Teopema Yesvr u meopema Menenas.

Annunc, eunepbona, napaboia Kax 2eomempuyeckKue mecma moyex.

Hepaspewumocms knaccuveckux 3a0au Ha nocmpoenue.

[IpsvMble U miIockocT B nmpocTtpancTBe. OCHOBHBIE MOHATHSI CTEPEOMETPHUH (TOUKa,
npsMasi, IIOCKOCTb, MPOCTPAHCTBO). [lowsamue 06 aKCcUOMamuyeckom cnocobe nocmpoeHus
2eomempui.

[lepecekatromuecs, napaielbHbIE U CKPEUIUBAIOLIUECS MPSAMBIE. YTOI MEXIY MPSIMbIMU
B mpoctpaHcTBe. [lepnenaukynsapHocTh mpsmbix. [lapamiensbHOCTs M HEepHEHAMKYISPHOCTh
IpsIMOM M IUIOCKOCTH, IIpU3HaKM M cBoiictBa. Teopema 0 Tpex MNEpHEHAUKYISAPAX.
[lepnieHuKyIsIp U HAKJIOHHAS K TUIOCKOCTH. YTOJ MEXAY IPSIMON U IIIOCKOCTBIO.

[TapannenbHOCTh MIIOCKOCTEN, NEPIIEHANKYIIPHOCTD IIJIOCKOCTEHN, MPU3HAKK U CBOWCTBA.
JIByTpaHHBIN YroJl, TMHEHHBIA yroJl ABYTPAaHHOIO yria.

PaccrostHust oT TOUkM 10 MIOCKOCTH. PaccTosiHue OT mpsAMOi 10 MI0cKocTH. PaccTosiHue
MEX/1y MapajieIbHbIMU IUNIOCKOCTSIMH. PaccTosiHiE MeX/Ty CKPEIMBaIOIIUMUCS MPSIMBIMU.

[MapannensHoe  mpoekTupoBaHue. OpTOroHaJIbHOE  IMPOEKTUpOBaHME.  [l10waos
OPMO2OHANILHOU  NPOeKYuu MHO20y201bHUKa. V300paykeHne MpOCTPAHCTBEHHBIX —QUIY.
Lenmpanvnoe npoexmuposanue.

Mmuororpannuku.  Bepmunbel, pebGpa, TrpaHu  MHOrorpaHHuka.  Pazeepmka.
Mnozozpannvie yanvi. Boinykavie mnozoepannuku. Teopema Junepa.

[Ipusma, ee ocHoBaHMs, OOKOBbIe peOpa, BbICOTa, OOKOBas MOBEPXHOCTh. [Ipsimas u
HakIoHHas npusma. [IpaBunbHas npusma. [lapamienenunen. Kyo6.

[Mupamuna, ee OCHOBaHHE, OOKOBbIE pedpa, BHICOTa, OOKOBasi TOBEPXHOCTH.
TpeyronbHas nupamuja. [lpaBunpHas nupamuaa. Y cedeHHas MUpaMua.

CummMmerpuu B KyOe, B apaiesienuIesie, 8 npusme u nupamuoe.

Ionsmue o cummempuu 6 npocmpancmee (YeHMpAIbHAs, 0Ce8as, 3ePKANbHAS).

Ceuenns MHOrorpanHukoB. [locTpoeHne ceueHuit.

[IpencraBnenue o MpaBUIIBHBIX MHOTOTPAaHHHUKAX (TETpa’ip, KyO, OKTadp, J0JAEKadIp U
HUKOCAdIP).

Tesia 1 noBepxHocTn Bpamenusi. [{unnaap nu koHyc. YceueHHbll koHyc. OCHOBaHUE,
BbICOTa, OOKOBas TOBEPXHOCTb, OOpasyromiasi, pa3BepTka. Ocesvie ceueHus U ceyeHus
napannenbHule OCHOBAHUIO.

[ap u cdepa, ux cedeHus. Dwiunc, eunepbona, napabona Kax ceyeHusi KOHycd.
KacatenbHas mockocth kK cdepe. Ceepa, enucannas 6 MHO20SpaAHHUK, chepa, ONUCAHHAA
OKOJI0 MHO202PAHHUKA.

Hununopuueckue u KoHuueckue nOGEPXHOCMU.

O0beMbl TeJl U IUIONIAIM UX MOBEPXHOCTe. [lonamue 06 obveme mena. Omuouienue
00vbeM08 N000OHbIX mell.

®opmynbel o0bemMa KyOa, mapajuiesienumnena, Npu3Mbl, HWIHHIpa. Popmyisl o0bema
NUpaMHUIbl U KOHyca. PopMyJibl IUIOHIAJM TOBEPXHOCTEW LMWIMHIApPA U KoHyca. PopMylibl
o0BbeMa 1mapa 1 Iiomaau chepsol.

Koopaunatel M BekTOpbl. /[lekapToBbl KOOpAMHATBI B IpocTpaHcTBe. Popmyna
paccTosiHuSL MEXIY JBYMs TOUKaMH. YpaBHEHHUS cepbl u niockocmu. Popmyna paccmosHus
0m MoyKu 00 NIOCKOCHU.

BexTtopbl. Monynb BekTopa. PaBeHCTBO BeKTOpOB. CI10KE€HHE BEKTOPOB U YMHOKECHHE
BEKTOpPA Ha 4MCII0. YTou Mexay BekropaMmu. KoopanHatel BekTopa. CKalasipHOE POU3BEACHHE
BekTopoB. KomnuHeapubie BekTophl. Paznokenue BekTopa o JByM HEKOJUIMHEAPHBIM
BekTopaM. KoMIutanapHslie BEKTOpPBI. Pa3noxeHue 1o TpeM HEKOMILIaHAPHBIM BEKTOpaM

Paznen S @opmbl M cpeIcTBa KOHTPOJISA
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ITepedyennb KOHTPOJABHBIX padoTt 10 KJI.

BxoaHOI KOHTPOJIb

Kontponbnas pabora Ne 1 1o reme « MHOTOUJICHBI M CUCTEMBI YPaBHEHHI»

Kontponbnas padora Ne 2 mo Teme «AKCHOMBI cTepeomeTprr. B3anMmHoe pacmosioxkeHne
IIPSIMBIX, IPSIMON U TUIOCKOCTH»

Kontponbnas padora Ne3 mo teme «llapannensabie maockocT. Terparap.
[Tapannenenunen»

Kontponbhas pabota Ne4 1o teme «/lefictButenbublie uncna. CreneHs ¢
JNEMCTBUTEIBHBIM [TOKA3aTEIEM»

Kontponbhas pabora Ne 5 1o teme «IlepneHIuKyIsipHOCTb MPSAMBIX U IJIOCKOCTH

Kontponsnas padora Ne 6 o teme «CrenenHast pyHKIUSI»

Kontponbnas padora Ne 7 mo Teme MHOTOTpaHHUKIY

Kontponbnas padora Ne 8 o teme «IlokazarenbHas GyHKIUI»

KonTtponbnas pabota Ne 9 o teme «Jlorapudmuueckast pyHKuus»

Kontponbnas padora Ne 10 o reme «BeKTopsl B IpoCTpaHCTBE)

Kontponbsnas padora Nel 1 mo teme « Tpuronomerpudeckue GopmyIib»

Kontponbnas padora Nel2 no teme « Tpuronomerpuyeckie ypaBHEHUS U HEPABEHCTBA

HtoroBast KoHTpoJIbHAs paboTa

ITepeyennb KOHTPOABHBIX pador 11 ki

BxoaHOI KOHTPOJIb

Kontponbnas padora Nel no teme « Tpuronomerpuueckue GyHKIIN»

Kontponbnas padota Ne 2 o reme «KoopanHaThl TOUKH U KOOPAMHATHI BEKTOPa»

Konrtponbnas padora Ne3 no reme «MeTo KOOpIMHAT B IPOCTPAHCTBEY.

KonTtponbhas padota Ne4 o reme «lIponsBoanas u €€ reoMeTpu4ecKuil CMbICI»

Kontponbnas padora Ne5 no reme «IIpuMeHeHne npou3BoJHON K UCCIIEIOBAHUIO
GbyHKIHN»

Kontponbnas padora Ne6 no reme «L{minnap, KoHyc U map.

Kontponbnas paborta Ne7 no reme «uTerpan»

Kontponbnas padora Ne§ no teme "O6bembl Ten"

KonTponbhas padota Ne9 no remam "O0wem mapa" u "[lnomans chepnr”

Kontponsnas padora Nel0 o Teme « KomOunatopukay

Kontponbhas pabota Nell 1o teme «DneMeHTbl TEOPUH BEPOSITHOCTEIN

Kontponbnas padora Nel2 no teme «KomriekcHbie unciay

KonTtponbhas pabota Nel3 no teme «YpaBHEHUs U HEpaBEHCTBA C JBYMsI
[IEPEMEHHBIMI

HtoroBast KoHTpoJIbHAs paboTa

Pa3nen 6 TpeOGoBaHus K YPOBHIO MOATOTOBKH YYaIIMXCS
B pesynbTaTe n3ydyeHus MaTeMaTUKH Ha MPOGUILHOM YPOBHE B CTapIICH MIKOJIE YUCHUK
JOJIZKCH

3HaTp/mOHNMATH

1. 3HaueHWe MaTeMaTUYECKOW HAyKH JUJIS PEIICHHUs 3a/1a4, BOSHUKAIOIIUX B TEOPUU U
MPaKTUKE; MUPOTY U OTPAaHUYEHHOCTh TPUMEHEHHUSI MaTEMAaTHYECKUX METOIOB K
aHAJIN3y U UCCIICIOBAHUIO MPOIIECCOB U SIBJICHUH B MIPUPOJIE U OOIIECTBE;

2. 3HAYCHHE MPAKTHKH U BOIPOCOB, BOSHUKAIOIINX B CAMON MaTeMaTHKE, TS
(GhOpMUPOBAHUS U PA3BUTHS MATEMAaTHICCKOW HAYKH;



UJIeU PACIIMPEHHUs] YUCIOBBIX MHOKECTB KaK CrIoco0a MoCTpOeHUsI HOBOTO
MaTeMaTHYeCKOTO0 afrmapaTa Jjs pelieHHs MPaKTUYEeCKUX 3aa4 1 BHYTPEHHHX 3a]a4
MaTEeMaTHKHU;
3Ha4YeHHe U], METO/I0B U Pe3yJIbTaTOB alNredpbl U MaTEMaTUYECKOTO aHallnu3a JUIs
IIOCTPOEHHUSI MOJIENIEN pEaJIbHBIX MTPOLIECCOB M CUTYALINN;
BO3MOXXHOCTH I'€OMETPUUECKOT0 SA3bIKA KaK CPECTBA OMUCAHUS CBOWCTB peabHBIX
IIPEIMETOB M UX B3aUMHOT'O PACIOJIOKEHUS;
YHUBEpPCAJIbHBIA XapaKkTep 3aKOHOB JIOTUKA MaTEMaTUYECKUX PaCCyKICHHUM, X
MPUMEHUMOCTb B PA3JIMYHBIX O0JIACTIX YEIOBEUECKOM 1S TeNbHOCTH;
pazinuue TpeOOBaHUM, TPEIbABISEMBIX K 10Ka3aTeIbCTBAM B MaTeMaTHKeE,
€CTECTBEHHBIX, COLIMAJIbHO-I)KOHOMUYECKUX U T'yMaHUTapHbIX HayKaX, HA PAKTHKE;
POJIb aKCHOMATHUKH B MaTeMaTHKE; BOBMOKHOCTh IIOCTPOEHUSI MaTeMAaTUYECKUX TeOpUit
Ha aKCHOMAaTUYeCKOI OCHOBE; 3HaU€HUE aKCUOMATUKHU JJIS IPYTUX 00JacTel 3HaHUs U
VTS IPaKTUKU;
BEPOSTHOCTHBIX XapaKTep Pa3InYHbIX NIPOLIECCOB U 3aKOHOMEPHOCTEN OKPY>KAIOILETO
MHpa.
Yucnobie 1 OyKBeHHbIE BbIPAKECHHSA
Ymers:
BBITOJIHATH apUPMETHUECKHUE ACUCTBUS, COUETast YCTHBIE U MUCbMEHHBIE TPUEMBI,
MIPUMEHEHNE BbIUNCIUTEIbHBIX YCTPONUCTB; HAXOAUTh 3HAYEHUS KOPHS HaTypaJIbHOMN
CTETICHH, CTETIEHH C PallMOHAIBHBIM IOKa3aTeNeM, Jorapudma, UCTIoNb3ys Ipu
HEOOXOJJUMOCTH BBIYUCIIUTEIbHBIE YCTPONUCTBA; MOJIB30BATHCS OLIEHKON U MPUKUIKON
IIPY IPAKTUYECKUX PACUETAX;
MIPUMEHSTD MMOHTHSI, CBSI3aHHbBIE C IETMMOCTBIO LIEJIbIX YUCEII, IPU PEILICHUU
MaTeMaTHYECKUX 3a7ay;
HAXOJUTh KOPHU MHOTOWIEHOB C OJHON NIEPEMEHHOM, pacKkiabIBaTh MHOTOUWJIEHBI Ha
MHOKUTEIH;
BBITIOJHSATH IEUCTBUS C KOMIUIEKCHBIMH YHCIIAMHU, MTOJIb30BATHCS TEOMETPUYECKOM
MHTEPIIPETAlEN KOMIUIEKCHBIX UUCEJ, B IPOCTEUIINX CIydyasX HaXOIUTh KOMIUIEKCHBIE
KOPHH YPaBHEHUH C IeWCTBUTEIBHBIMU KO3(PPUIIEHTAMU;
MIPOBOJIUTH MTPEOOPA30BAHMUS YHUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, BKITIOUAIOIINX
CTETEeHHU, PaIuKaJbl, JJOrapu(dMbl U TPUTOHOMETpUYECKUE (HYHKITHH.
Hcnonb30BaTh NPUOOPETEHHBIE 3HAHUS M YMEHHUS B IPAKTHUECKOM JeSITeIbHOCTH U
MOBCETHEBHOM JKU3HU ISl MPAKTUYECKUX PacueToB Mo ¢popMyiiaM, BKIOYask GOpMyJIbl,
CoJIepKallie CTEeTEeHH, paJiuKaibl, JorapupMbl U TPUTOHOMETPHUYECKUE (PYHKIIUH, TPU
HE0OXOJUMOCTHU UCHOJIb3YS CIPAaBOYHbIE MaTepHAaJIbl U MPOCTEHIINE BEIYUCIUTEIbHBIE
yCTPOMCTBA
DyHKIUM U TpaduKH
YMmets
OTIpeeNATh 3HaueHne (QYHKIUHU 10 3HAYCHUIO apTyMEHTa IIPU Pa3IMYHbIX coco0ax
3a7aHus QYHKINY;
CTPOUTDH IpaUKU U3yUEHHBIX (QYHKIMH, BHIIOIHATH IpeoOpa3oBaHus TpaduKoB;
OIUCBIBATH 1O rpauky u 1o GopmMysie MoBeACHUE U CBOMCTBA (DYHKITHIA;
peliaTh ypaBHEHUS, CHCTEMbl YpaBHEHHI, HEPABEHCTBA, UCIIOJIB3YS CBOMCTBA (PyHKUUN U
uXx rpapuuecKue rnpeicTaBlIeHus;
Hcnonb3oBaTh NpuoOpeTeHHbIE 3HAHUS U YMEHUS B IPAKTUUYECKOM 1eATEIbHOCTH U
MIOBCETHEBHOM KU3HU JUIS OMIMCAHUSI U UCCIIEIOBAHMS C TIOMOIIBIO (QYHKUHUI peabHbIX
3aBHCHMOCTEM, MpeicTaBiIeHHs UX TpaduuecKy; HHTEPIpETaui rpaguKoB peaabHbIX
IIPOLIECCOB
Hauyana mateMaTH4yecKoro aHajausa
YMmets
HaXOJUTh CyMMY OECKOHEUHO YOBIBaIOIIEH T€OMETPUUYECKUI TPOTPECCHH;

10



P w

o

BBIUUCIIATH MPOU3BOHbIE U IEPBOOOPA3HBIE IIEMEHTAPHBIX (DYHKIUN, TPUMEHSS
MIpaBHJia BBIUMCIICHUS TPOU3BOIHBIX U MIEPBOOOPA3HBIX, UCIIONIb3YS CIIPABOYHbBIE
MaTepHabl;
UCCIenoBaTh PYHKIMU U CTPOUTH UX TpaduKU C IOMOIIBIO POU3BOIHOIL,;
pelaTh 3aJauu ¢ IPUMEHEHHEM YpaBHEHUS KacaTeldbHOH K rpaduky ¢pyHKIUY;
pelaTh 3aJa4y Ha HaX0XKJIeHUE HAauOOJIbIIIEr0 U HAaUMEHbBIIEro 3HaYeHUs! GYHKIUH Ha
OTpPE3KE;
BBIYMCIIATH IUIOMIA/Ib KPUBOJIMHEWHOMN TPANeIuH;
Hcnonb30BaTh NPUOOPETEHHBIE 3HAHUS M YMEHHUS B IPAKTHUECKOM JeSITeIbHOCTH U
MTOBCETHEBHOM JKU3HU ISl PEIICHUs] T€OMETPUUYECKUX, (PU3NUECKUX, IKOHOMUYECKHUX U
APYTUX NPUKJIAJHBIX 3a/1a4, B TOM YHCIIE 33j[a4 Ha HauOOJIbIINE U HAUMEHbIIINE
3HAYEHHUs C IPUMEHEHHEM allapaTra MaTeMaTHYeCKOro aHaIn3a
YpaBHeHHS U HEPABEHCTBA

YmMmets
pelaTh panroHaIbHbIE, TOKa3aTeIbHbIC U JOrapu(pMUUYecKie ypaBHEHUS U HEPaBEHCTBA,
MPPALMOHAIBHBIE U TPUTOHOMETPUYECKNE YPABHEHUS, UX CUCTEMBI;
JIOKa3bIBaTh HECIIOKHBIC HEPABEHCTBA,
peniaTh TEKCTOBBIE 337ja4M C IOMOIIBI0 COCTABIICHHSI YPABHEHH, U HEPABEHCTB,
HUHTEPIPETUPYS PE3YJIBTAT C YYETOM OTPAaHUYCHUH YCIIOBUS 3a1a4U;
n300paxaTh Ha KOOPJMHATHOM MIIOCKOCTH MHOKECTBA PELICHUH ypaBHEHUN U
HEPaBEHCTB C JIBYMs IIEPEMEHHBIMU U UX CUCTEM.
HAXOJUTh NMPUOIUKEHHbIE PEIICHNs YPABHEHUN U UX CUCTEM, UCIOJNB3Ys rpadudecKuil
METO[L;
peliaTh ypaBHEHUS, HEPAaBEHCTBA M CUCTEMBI C TPUMEHEHHEM TpaduiecKux
Npe/ICTaBICHNUN, CBOMCTB (PYHKIUI, TPOU3BOTHOM;
Hcnonb3oBaTh NpuoOpeTeHHbIE 3HAHUS U YMEHUS B IPAKTUUYECKOM 1eATEIbHOCTH U
ITOBCEIHEBHOM KU3HHU IS TIOCTPOCHUS U UCCIIEIOBAHUS IIPOCTEHIINX MaTEMAaTHYECKUX
Mozenen

DJIeMeHThl KOMOMHATOPUKH, CTATHCTHKH ¥ TEOPUH BePOSITHOCTEN
Ymers:
pemaTh MpocTenIe KOMOMHATOPHBIE 33]]a4l METO/IOM Iepedopa, a TaKKe C
MCIOJIb30BaHUEM M3BECTHBIX (opMyIl, TpeyroyibHuka [lackans; BEIUNCIATD
ko3 Puunentsr 6mHOMa HploToHA 1O (hopMyJie U C UCIIOTIB30BAHUEM TPEYTOJIbHUKA
ITackans;
BBIUUCIIATH, B IPOCTEUIINX CITy4asiX, BEPOSITHOCTU COOBITHI Ha OCHOBE TMOCYETa YHcia
HCXOZIOB.
Hcnonb30BaTh NPUOOPETEHHBIE 3HAHUS M YMEHHUS B IPAKTHUECKOM JeSITeIbHOCTH U
ITOBCETHEBHOM KU3HHU U1l aHAJIN3a PEAJIBHBIX YHCIOBBIX JaHHBIX, IIPEICTABICHHBIX B
BUJIC IMarpaMM, rpauKoB; s aHalIn3a HHPOPMALMU CTATHCTUYECKOTO XapaKkTepa

I'eomerpus
YMerTsb:
COOTHOCHUTH TNIOCKHE T€OMETpHUECKUE (PUTYPBI U TPEXMEpPHBIE OOBEKTHI C UX
OIMMCAaHUAMHU, YEPTCIKAMU, I/I306pa)KeHI/IHMI/I; pasinyaTtb U aHAJIM3UPOBATH B3aMMHOC
pacronioxxeHue puryp;
I/I306pa>KaTB rCOMCTPHYCCKUC CbI/Il"ypI)I H TCJIa, BBIIIOJIHATH YCPTEK IO YCIIOBUIO 3aJ1a4H,
pelaTh FeOMETPUYECKHUE 3a]aul, ONIUPAsICh HA N3YUYEHHbIE CBOWCTBA INIAHUMETPHUECKUX
U CTEPEOMETPUYECKHX (PUTYP U OTHOUICHUM MEXAy HUMH, IPUMEHsIS aireOpanueckuii u
TPUTOHOMETPUUYECKUH aImapar;
IMPOBOAUTD A0KA3aTCIbHBIC PACCYXKACHUA IIPHU PCIICHUMN 3a/1a4, TOKa3bIBaTb OCHOBHBLIC
TEOpEMBI Kypca;
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BBIYUCIISATH IMHEHHBIC DJIEMEHTHI U YTIIbl B IPOCTPAHCTBEHHBIX KOHPUTYpALIUIX, 00bEMbI
Y TUTOMIAM TIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ M MX MPOCTEUIINX KOMOWHAITUH;
MIPUMEHATH KOOPJANHATHO-BEKTOPHBIA METO/ JUIsl BBIYMCIIEHUS OTHOLLEHUM, paCCTOSIHUM
Y YTJIOB;

CTPOUTH CEYCHHSI MHOTOTPaHHUKOB U M300pakaTh CEUCHHUs TN BPAIICHUS.
Hcnons3oBath npuoOpeTEeHHBIC 3HAHUS U YMEHUS B MPAKTUUECKON JIEATEITLHOCTH H
MOBCETHEBHOM KU3HHU ISl UCCIIEIOBAaHUS (MOACIUPOBAHNUSA) HECIOKHBIX MPAKTUUECKUX
CUTYaIlMi Ha OCHOBE M3YUYEHHBIX (DOPMYIT U CBOKCTB (DUTYD , BEIYMCIICHUS JITUH,
iomiael 1 00beMOB pealbHBIX 00BEKTOB MPHU PEIICHUH MPAKTUIECKUX 3a]1a4,
HCIIONIB3YS TIPH HEOOXOTUMOCTH CIIPABOYHUKH M BBIUUCIUTEIBHBIC YCTPONCTBA

Pa3nen 7 MarepuajibHO-TEXHHUYECKHE YCJIOBUA 00PAa30BaATEJIbHOI0 MPOIIeCcCa

Peanuzanus paGodeil mporpaMMbl OCYIIECTBIISETCS C MCIOJIB30BAHUEM y4e€OHO-METOIMYECKUX
KOMILUIEKTOB:

1o anredpe:

1.

VYuebnuk s 10 xnacca o0OnieoOpa3oBaTesbHbIX yupeskaeHni. ba3oBblil 1 mpopuIbHbII
ypoBeHb. AnreOpa u Hauaja Maremarndeckoro anainusa. Astopsl: FO.M. Konsrun, M.B.
TxauéBa, H.E. ®&noposa, M.U. lllabynun. Ilon penakuueii A.b. XXmwxkdyenko. Mocksa.
[Ipocsemnienne.2017

VYuebnuk ans 11 knacca o0OnieoOpa3oBaTesbHbIX yupekaeHni. ba3oBblil 1 mpoQuIbHbII
ypoBeHb. AnreOpa u Hauaja Maremarndeckoro ananusa. Astopel: FO.M. Konsrun, M.B.
TxauéBa, H.E. ®&noposa, M.U. lllabynun. I[lon penakuueii A.b. XXmwkdyenko. Mocksa.
[Ipocsenienne.2017

Anre0pa 1 Havyalla MaTeMaTUYeCKOro aHanuza. Metoauueckue pekomenaanuu. 10 knace:
nmocooue I yuurenei oomeoopaszosar. oprannsanuii / H. E. ®€noposa, M. B. Tkauésa.
— M. : [Ipocsemenue, 2015

Anrebpa n Havajga MaTeMaTU4YECKOro aHaiau3a. Meroauueckue pekomenganuu. 11 kiacc:
nocobue 11 yuureneil odmeodpazosat. opranuzanuii / H. E. ®€noposa, M. B. Tkauésa.
— M. : TIpocBemienue, 2016

Anre6pa. Hauana martemaTmueckoro ananuza. Jlumaktudeckue wmatepuansl ans 10
kiacca (aBropsl M.M.111aGynun, M.B.TkaueBa, H.E.®enopoa, 6a30Bbiii ypoBeHb.— M.:
[Ipocsemenue, 2011

IO TCOMCTPHUM .

1.

JI. C. Atanacsix, B.®. byty3os, C.b. Kagomuesa u np. I'eomerpus. YueOnuk mis 10-11
KJIacCOB 00IIe00pa3oBaTeIbHBIX yUupekIeHUil. ba3oBblii W NpOHUIBHBIN ypPOBEHD.
Mockaa. [Ipocsemenne.2015

b.I'. 3uB. lunaktnueckue marepuanbl mo reomerpu anga 10 u 11 kmacca. Mocksa.
[Tpoceemenne.2011

CM. CaaksaH, B.®. byrysos. M3yuenue reomerpum B 10-11 kmaccax. Kuwra mus
yuurens. Mocksa. [Ipocsemenne.2007

dnekmponnvie yuedHvle nocooun:
1.OnextponHoe yueOHOe mocodue « MaremaTnka Ha KOMIIBIOTEPAX).
2.Marematuka. [Ipaktukym. 5-11 knacesl. DnekTponHoe yueoHoe uznanue. M., OO0 «/lpoday,
000 «JI0Cx», 2008
Hnmepnem-pecypcoi:
1. www. edu - "Poccuiickoe oOpazoBanue" deepaibHBINA TOPTAIL.
2.www.school.edu - "Poccuiickuii 001ieo6pa3oBarenbHbIil mopran'.
3. www.school-collection.edu.ru/ Exunas xomutekuust iudpoBbIix 00pa3oBaTeNbHBIX PECYPCOB
4. www.mathvaz.ru - docke IIKOJIEHOT0 yUUTEs MAaTEMaTUKH
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http://www.mathvaz.ru/
http://www.school.edu.ru/
http://www.edu.ru/index.php

JlokyMeHTanums, paboune MaTepHabl Uil YIUTEIs MaTeMaTHKH
5. www.it-n.ru"CeTb TBOpUECKHX yuuTesnen"
6. www .festival.l1september.ru ®@ectuBanb neparornyeckux uaen "OTKpHITHIN

ypok" 1.MunuctepctBo o6pazoBanus PD:
http://www.informika.ru/

http://www fipi.ru/

http://www.edu.ru

7.TectupoBanue online: 5—11 kmaccsr: http://www.kokch.kts.ru/cdo
8.0Onmumnuansl 2-11 kmaccsl: http://ph-tov.narod.ru/index/0-11
9.Ilegarornueckasi MacTepckasi, ypoku B IHTEpHET 1 MHOTO€ JIpyTOe: http://teacher.fio.ru
10. HoBble TexHONOTHH B 00pa30BaHUU: http://edu.secna.ru/main
11.ITyteBoautens «B Mupe Haykm» 1)1 IKOJILHUKOB: http://www.uic.ssu.samara.ru/~nauka
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http://www.informika.ru/
http://ph-tov.narod.ru/index/0-11
http://www.fipi.ru/
http://www.edu.ru/
http://edu.secna.ru/main
http://teacher.fio.ru/
http://www.kokch.kts.ru/cdo
http://festival.1september.ru/
http://www.uic.ssu.samara.ru/~nauka
http://www.it-n.ru/

Pa3znen 8 YueOHO-TeMaTHYecKOE IVIAHUPOBaHUE N0 Kypcy «MaremMaTnka

10 kace
Tema ypoka No ypoka
IToBTOpenune kypca anredpsl 7-9 kiaacca - 6 4
YrpoliieHne pauuoHaJIbHbIX BbIPAKEHUN 1.
Pewenne ypaBHeHui 2.
Pemenne HepaBeHCTB 3.
BBoaHBIH KOHTPOJIb 4.
MHoxecTBa 3.
Jloruka 6.
Jeaumoctb yncesa - 8 u
[Tonstue nenumocTH. JIeIMMOCTh CyMMBI U IPOU3BEICHUS. 7.
[TonsiTue genumoctu. JIeIMMOCTb CYMMBI M IPOU3BEICHHUS. 8.
JleneHue ¢ ocTaTKkoM. 0.
Jlenenue ¢ ocTaTKOM. 10.
[Ipu3HaKU AEITUMOCTH. 11.
[Tpr3HaKK AETMMOCTH. 12.
PemieHne ypaBHEHUH B LEIbIX YUCIIAX. 13.
PeuieHue ypaBHEHUH B LIETBIX YUCIIAX. 14.
MHoro4jieHbl U CUCTeMbl YPaBHeHHH - 18 u
MHorowieHsl OT OAHON NEPEMEHHOMN. J[€TMMOCTh MHOTOUJIEHOB. 15.
MHoOTrOowIeHbl OT OJHOM epeMeHHOM. JIeTMMOCTh MHOTOUYJIEHOB 16.
Cxema ['opHepa. 17.
Cxema I'opHepa. 18.
Muorounex P(x) u ero kopens. Teopema be3y. 19.
Anrebpanyeckue ypaBHeHus. CiencTBusi u3 Teopemsl besy. 20.
Pemenue anredOpandyeckux YpaBHEHHH pas3IOKCHUEM Ha MHOKHUTEITH 21.
Pemenne anredpanyeckux ypaBHEHUH pa3ioKEeHUEM Ha MHOKUTENH 22.
Pemenne anredpanyeckux ypaBHEHHM pa3ioKEeHUEM Ha MHOKUTEIH. 23.
CamocrosiTenpHas padora
JlenuMocTh MHOTOWIEHOB Xm+am Ha X+a. CUMMETpUYECKHE MHOTOYJICHBI. 24.
MHOrouseHbl 0T HECKOJIbKMX EPEMEHHBIX.
JlenuMoCTh MHOTOWJIEHOB Xm+am Ha X+a. CUMMeTpU4eCKre MHOTOYJICHBI. 25.
MHoroueHbl OT HECKOJIbKUX NEPEMEHHBIX.
DopMyIIbl COKpALIEHHOIO YMHOXKEHUS JUIsl CTapIIUX CTeleHel. bunom 26.
HproToHa.
DopMyIIbl COKpALIEHHOTO YMHOXKEHUS JUIsl CTapIIUX CTEeNeHe. bunom 217.
HproToHa.
CucremMbl ypaBHEHHUH. 28.
Cucrembl ypaBHEHUH. 29.
Cucremsbl ypaBHeHuid. CaMmocTosiTenbHas paboTa 30.
Ypok 0000111eHNs ¥ CUCTEMaTH3allU1 3HAaHHH. 31.
Kontponbhas pabora Noe 1 110 Teme «MHOTOUYJICHBI U CHCTEMBI YPABHEHHI 32.
AKCHOMBI CTepeOMEeTPHHU H MX CJIeJACTBUS - S 4
IIpenmMet crepeoMeTpr. AKCHOMBI CTEPEOMETPHH. 33.
HekoTopsle ciencTBus U3 akCuom 34.
Pemenue 3a1a4 Ha NIpUMEHEHUE AaKCUOM CTEPEOMETPHUM U UX CIIENCTBUN 35.
Pemienue 3a1a4 Ha MPUMEHEHHUE AKCHOM CTEPEOMETPHH U UX CJIEACTBUM 36.
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Pemenue 3a1a4 Ha MPUMEHEHHUE aKCUOM CTEPEOMETPHH U UX CIIEACTBHIA.
CamocrosiTenpHas paboTta

37.

IMapanieJbHOCTh NPAMBIX U IJI0CKOCTEl - 10 4

[TapanienpHble MPsIMbIE B TPOCTPAHCTBE 38.
[TapaynenbHOCTh NPSIMON U INIOCKOCTH 39.
Pemenne 3amay no teme «llapaminensHOCTh MPSIMON U TNIOCKOCTH 40.
Pemenne 3amau nmo teme «IlapannenbHOCTh NPSIMOM U TIIIOCKOCTH 41.
CamocTosTenbHast paboTa 00yJaroero Xxapakrepa

Pemenue 3amau no teme «IlapaienbHOCTh NPSIMOM U TIJIOCKOCTH) 42.
CamocTtosTenpHast paboTa

CxpenyBaromuecs npsiMple 43.
VYIuIbl ¢ COHANPABICHHBIMU CTOPOHAMU. YTOJ MEXIY NEPSIMBIMU 44.
Pemenne 3anay no Teme «B3anMHOe pacnosioxkeHue MpsiMbIX B POCTPAHCTBE. 45.
Y107 MeXKIY ABYMSI IPSIMBIMED)

Pemenne 3anau no teme «llapaminenbHOCTh MPSIMBIX H MIIOCKOCTEI 46.
KonTponbhas pabota Ne 2 o TemMe «AKCHOMBI cTepeoMeTpun. Bzaumuoe 47.
PaCTOI0KEHHE MPSIMBIX, MPSIMOU U MIIOCKOCTID)

MMapaueabHocTh MiIockocteil. Terpasap. [Mapanenenunen - 8 u
[TapasienbHbIe IOCKOCTH 48.
CBolicTBa mapajuieNIbHBIX MJIOCKOCTEH 49.
Tetpasap 50.
[Tapayurenenunen 51.
3aga4yu Ha MOCTPOCHUE CEYECHHI 52.
3aa4u HA TTOCTPOCHUE CEUSHUI 53.
3akperuieHre CBOMCTB napauienenunena. CamoctosTeapbHas padora 54.
Kontponbnas padota Ne3 no teme «llapannensasie minockocTt. Terpasrap. 55.

Hap AJJICJICTIMIIC 1))

HeﬁCTBI/ITeJIbeIe yucaa. CTteneHb ¢ JIEHCTBUTEJILHBIM MOKAa3aTedeM — 11g

JleCTBUTENbHBIE YUCIA.. 56.
beckoneuHo yObIBaroIIasi reoMeTpHUecKast MPOrpeccusl. 57.
BeckoHeuHO yObIBaIOIIas TeOMETPUIECKAs TIPOTPECCHSL. 58.
ApudmMeTrnuecknii KOpeHb HATYPaJIbHOM CTETICHH. 59.
Apudmernueckuii KOpeHb HaTypajdbHOH crenern. CamocToATeNbHAs paboTa 60.
CreneHs ¢ paluoHaIbHBIM U ACHCTBUTEIHHBIM MOKa3aTeneM. [IpeobpazoBanue 61.
BBIPAKCHUM.

CreneHs ¢ palluOHaIbHBIM U ACHCTBUTEIHHBIM MOKa3aTeneM. [IpeobpazoBanue 62.
BBIPAKCHHI.

CremneHs C paluoHaIbHBIM U ACHCTBUTEIHHBIM MOKa3aTeneM. [IpeobpazoBanue 63.
BBIPKCHH.

CreneHp ¢ palioHAJILHBIM U JICHCTBUTENIBHBIM MTOKa3aTeneM. IIpeoGpasoBanue 64.
BhIpakeHnH. CaMocTosATeIbHas padoTa

Ypok 000011IeHHS M CHCTEeMaTH3alluK 3HAaHUH. 65.
Kontponbhas padora Ne4 mo teme «JlelictButenbhpie yncia. CTeneHb ¢ 66.
JICHCTBUTEIBHBIM I10KA3aTEIEM»

IlepneHAUKYJISAPHOCTh NPAMBIX H IJIOCKOCTE — 19 4
[lepnenaukysipHbIe IPSIMBIE B TIpOCTpaHCTBE. [lapannensHbie psMeIe, 67.
NEPHEHANKYJISIPHBIE K IJIOCKOCTH
[Ipu3HaK NepneHIuKyJIIPHOCTH NPSIMOU M ITIOCKOCTH 68.
Teopema 0 npsiMOii, MEPIEHANKYIISIPHON K IJIOCKOCTH 69.
Pemienue 3a/1a4 Ha NepNEHAMKYISIPHOCTb MPSIMOM M TIJIOCKOCTH 70.
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Pewrenne 3ana4d Ha NEPHEHAUKYJIAPHOCTD IIPSIMOM U INIOCKOCTH.
MareMaTHYeCKHU TUKTAHT

71.

Pewenne 3ama4 Ha NEPHEHAMKYJIAPHOCTD IIPSMOM U IUNIOCKOCTH. 72.
CamocTtosTenbHas paboTa
PaccrosiHue oT TouKkH 10 IIOCKOCTH. TeopeMa 0 TpEX NePIEHIUKYJIIIpax 73.
Yron Mexay NpsiMoi U IIOCKOCTBIO 74.
IToBTOpeHue Teopun. Pemenne 3aaa4 Ha IPUMEHEHNE TEOPEMBI O TPEX 75.
NEePHEHANKYJISIPAX, Ha YTOJI MEXKIY NMPSMOU U IJIIOCKOCThIO
Pemenue 3a1a4u Ha MpUMEHEHUE TEOPEMBI O TPEX MEPIIEHINKYIIApaX, Ha Yroj 76.
MEXIY NPSIMOM U TJIOCKOCTBIO
Pemienue 3a1a4 Ha MPUMEHEHHUE TEOPEMBI O TPEX MEPHEHAUKYJIIAPAX, HA YTrOJl 77.
MEK1Y IIPSIMOU U INIOCKOCTBIO
YT0a Mex 1y IpsMOil M TNIOCKOCTBIO (TIOBTOPEHHE) 78.
JIByrpaHHbIil yroa 79.
[Ipu3Hak NepneHIuKyJJIIPHOCTH ABYX IJIOCKOCTEN 80.
[IpsAMOYTOJIBHBIN MTapaJLICICIUIIE] 81.
PeuieHue 3a1a4 Ha IPpUMEHEHUE CBOMCTB MPSIMOYTOJIBHOTO MapajuielienuIe 1a 82.
[TepneHMKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH (ITOBTOPEHUE) 83.
Pemenue 3a1a4 o TeMe «IEPHEHIUKYJISIPHOCTD MPSIMBIX U IIJIOCKOCTEN» 84.
Kontponbhas pabota Ne 5 no teme «IlepneHAuKyIsIpHOCTD NPSAMBIX U 85.
IJIOCKOCTH»

Crenennas pynknus - 15 4
Crenennas ¢yHKIMs, €€ cBOMCTBa U IrpaduK. 86.
Crenennas GyHKIM, €€ CBOMCTBA U IrpaduK. 87.
Crenennas dbyHKus, e€ cBoricTBa u rpaduk CamocTosTebpHas padoTa. 88.
B3aumno obpatabie dyHkimu. ClioKHbIE (YHKIIHH. 89.
B3anmuo oOpaTtHbie pyHKIMU. Cl0KHBIE YHKIIHH 90.
Bsanmuo obparubie pyakimm. Cnoxabie Gyakmum. CamocTosTenbHas padoTa 91.
JpobHo-nuneiHas GyHKIHsL. 92.
PaBHOCHIIBHBIE YPAaBHEHHSI M HEPABEHCTBA. 93.
HppanmonanbHble ypaBHEHHUS. 94.
WppanmoHanbHble YpaBHEHUSI. 95.
WppauunonaneHele ypaBHeHus. CaMocTosTeNnbHAs paboTa 96.
HppanmoHanbHbIe HEpABEHCTBA. 97.
WppanmoHaabHble HEPABEHCTBA. 98.
Ypok 0600111eHus U CHCTeMaTU3allii 3HaHUH. 99.
KoHnTtposbHas pabota Ne 6 mo Teme «CreneHHast QyHKITUsDY 100.

MHuororpanHuku — 12 4y

IToHaTHE MHOTOTpaHHHKA 101.
[Ipu3ma. Ilioniaas MOBEPXHOCTH MPU3MBI 102.
[ToBTOpEeHne Teopuu, pelIeHre 3a/1a4 Ha BBIYUCIECHUE TJI01A U TOBEPXHOCTH 103.
MIPU3MBI
Pemienue 3a1a4 Ha BEIYKMCIICHUE TJI0IIA M TOBEPXHOCTH IPU3MBI 104.
[Tupamuna 105.
[IpaBusibHas nupaMuga 106.
Pemenne 3amgau o teme «l Iupamugar 107.
Pemenwue 3amaq o teme «ITupamumay. CamocTosTenpHas padoTa 108.
Yceuénnas nupamuaa. Ilnomany noBEpXHOCTH YCEUEHHONW TUPaMUIbI 109.

Cummertpust B ipocTpaHcTBe. [IoHATHE NPaBUIIBHOTO MHOTOTPAaHHUKA.
DIEeMEHTB CUMMETPUU NPABUIbHBIX MHOITOTPAaHHUKOB

110.
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Ypok 060011IeHre U cHCTeMaTU3alliu 3HAaHUH 10 TeMe « MHOTOTpaHHUKI 111.
KoHnTtposbHas padora Ne 7 mo Teme MHOTOrpaHHHUKWNY 112.
Iloka3atenbHas pyHkuus - 11 g
ITokazaTenbHas GyHKIHS, €€ CBOWCTBA U rPaduK. 113.
[TokazatenbHas QyHKLUs, €€ CBOWCTBA U rpaduK. 114.
[TokazaTenbHble ypaBHEHHUS 115.
IToka3atesibHbIE YpaBHEHUS 116.
[TokasarenpHble ypaBHeHUs: CaMOCTOsTENbHAS paboTa 117.
IToka3atenbHbIE HEPABEHCTBA 118.
[Toka3zaTenpbHbIE HEPABEHCTBA 119.
Cuctembl 1I0Ka3aTeNIbHbIX YPABHEHH U HEPABEHCTB. 120.
Cucrembl OKa3aTelbHBIX YpaBHEHHH U HepaBeHCTB. CaMocTosATenbHAas paboTa 121.
Ypok 000011IeHHS M CHCTEeMaTH3alluy 3HAaHUH. 122.
KonTtposbHas pabora Ne 8 mo teme «IlokazarenbHas QyHKIIS 123.
Jlorapudmuueckas pynkuusi — 17 9

Jlorapudmel. OcHOBHOE JTorapruMHUECKOE TOKAECTBO. 124.
Jlorapudmsl. OcHOBHOE JIorapuPMHUUECKOE TOKAECTBO. 125.
CaoiicTBa norapuhmos. 126.
CgoiictBa Jiorapudmon. CaMocTosITeNIbHasi paboTa 127.
Jlecatuynble M HaTypaJibHbIE JJorapudmel. Yucio e. Dopmyiia nepexona. 128.
Jecsatuunble U HaTypasibHbIe Jorapudmbl. Yucno e. @opMyina nepexosa. 129.
Jecstuunble U HaTypayibHble Jorapudmsl. Yucno e. @opMyiia nepexosa. 130.
Jlorapudmuueckas GpyHkius, e€ coiicTa u rpaduk. [IpeodpazoBanue 131.
IPOCTEHIINX BhIPAXKEHUMN, BKIIOYAIOIIMX ONEPAIHIO JIOrapu(MUPOBAHUS.

Jlorapudmuueckas GpyHnkius, e€ coiicTa u rpaduk. [IpeodbpazoBanue 132.
POCTEHIINX BhIPAXKEHUHN, BKIIOYAIOIIMX ONEPAIHIO JIOrapu(MUPOBAHUS.

Jlorapudmuueckue ypaBHEHUSI. 133.
Jlorapudmuueckne ypaBHCHHUS. 134.
Jlorapudmuyeckue ypasHeHus. CamocrosTenbHasi padoTta 135.
JlorapudMuueckre HepaBeHCTBA. 136.
Jlorapudmuyeckue HepaBeHCTBA. 137.
Jlorapudmuueckue HepaBeHcTBa. CaMocTosiTeNbHAsS paboTa 138.
Ypoxk 00001IeHHsI 1 CHCTeMaTH3alluy 3HAaHUH. 139.
KonTponpHast padora Ne 9 mo teme «Jlorapudmudeckas GyHKIHD 140.

BekTopsl B mpocTpancTBe - 7 4
[TonsiTHe BEKTOPOB. PaBEHCTBO BEKTOPOB. 141.
CrnoxxeHue ¥ BhluMTaHue BEKTOpoB. CyMMa HECKOJIBKUX BEKTOPOB 142.
YMHOXEHHE BEKTOpa Ha YK CIIO 143.
Kommianapusie Bektopsl. [IpaBuso napasienenumnena 144.
Pa3znoxxeHue BeKTopa no TpéM HEKOMILUIAHAPHBIM BEKTOPAM 145.
Pewenue 3amad no reme « BeKTopsI B IPOCTPAHCTBE» 146.
Kontponbhas pabota Ne 10 mo Teme «BeKTOpbl B IPOCTpaHCTBEY 147.
Tpuronomerpuueckue popmyJbl - 25 4

Panuannast mepa yria. 148.
ITOBOpPOT TOYKHM BOKPYT Hayajga KOOPAUHAT. 149.
[ToBOPOT TOUKHU BOKPYT Hayajia KOOPAMHAT. 150.
OnpeneneHne CMHyca, KOCUHYCa, TAHT€HCa yria. 151.
OrnpezesieHne CUHyca, KOCUHYCa, TAHTEHCA yrJa. 152.
3HaKu CMHYyca, KOCUHYCA U TaHI'€HCa. 153.
3aBUCUMOCTbh MEXIY CHHYCOM, KOCUHYCOM M TAHT'€HCOM OJHOTO M TOro e yria. | 154.
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TpUrOHOMETPUUECKHE TOKIECTBA. 155.
TpUrOHOMETPUYECKHE TOXKIECTBA. 156.
TpUroHOMETPUUYECKHUE TOKIECTBA. 157.
CuHyC, KOCHUHYC M TAHT€HC YIJIOB 0. M —0. 158.
CuHyc, KOCUHYC U TAHT€HC YTJIOB 0L M —0. 159.
DopMyIIbI CIOKEHHUS. 160.
DopMYyJIbI CITIOKEHUS. 161.
CuHyC, KOCUHYC U TAHT€HC JIBOMHOTO yTJIa. 162.
CuHyC, KOCUHYC U TAHT€HC MOJIOBUHHOTO YTJIA. 163.
DopMyJIbl IPUBEACHUS. 164.
DopmyJIbl IPUBEICHUS. 165.
PopMyIIbl IPUBEACHUS. 166.
CyMMa 1 pa3HOCTh CHHYCOB, CYMMa M Pa3HOCTbh KOCHUHYCOB. 167.
CyMMa ¥ pa3HOCTh CHHYCOB, CYMMa M pa3HOCTbh KOCUHYCOB. 168.
[Ipou3BeneHrEe CHHYCOB U KOCUHYCOB. 169.
[TpousBeneHne CHHYCOB M KOCHHYCOB. 170.
Ypox 00001IeHNsI 1 CHCTeMaTH3alluy 3HAaHUH. 171.
KonTponbnast pabota Nell mo teme « TpuroHomerpuueckue GopMymab» 172.

Tpuronomerpuiyeckue ypapuenus - 21 4
YpaBHeHuUe cos x =a. 173.
YpaBHEHUE COs X =a. 174.
YpaBuenue cos x =a. CamocrosiTenbHas paboTa 175.
YpaBHeH#ue sin x=a. 176.
YpaBHeHue sin x=a. 177.
YpaBHenue sin x=a. CamocTosTeIbHas padoTa 178.
YpaBHenue tg x=a. YpaBHeHuUe ctg x=a. 179.
YpaBHeHue tg x=a. YpaBHeHUE Ctg x=a. 180.
TpuroHomeTpudeckue ypaBHEHHsI, CBOSIINECS K aIreOpandecKum. 181.
OpnHOpOoHBIE U JIMHEHHBIE YPAaBHEHHUS.
TpUroHOMeTpUYECKUE YpaBHEHMsI, CBOSIINECS K aIre0pandecKum. 182.
OpaHOpOHBIE U JIMHEHHBIE YPAaBHEHHUS.
TpuroHomeTpuueckre ypaBHEHUs, CBOAAIINECS K alNreOpandecKuM. 183.
OpaHOpOHBIE U JIMHEHHBIE YPAaBHEHHUS.
Tpuronomerpuueckre ypaBHEHUS, CBOASAIINECS K alIreOpandecKiM. 184.
OnHOpoaHBIC U TUHEHHBIC YpaBHEeHUs. CaMocTosATeIbHas padoTa
MeTo/1b1 3aMEHBI HEM3BECTHOTIO U PA3JI0KEHUS Ha MHOKUTENIN. MeTo | oLeHKH 185.
JIEBOM M MPABOM YacCTEH TPUTOHOMETPUUECKOT'O YPABHEHUS.
MeTo/1b1 3aMEHBI HEM3BECTHOTO U PA3JI0KEHNUS Ha MHOKUTENIN. MeTo oLleHKH 186.
JIeBOM M IPaBOM YacTel TPUTOHOMETPUYECKOTO YPaBHEHHSL.
MeTo1bl 3aMEHBI HEU3BECTHOTO U PA3JIOKEHU HA MHOXKUTEIU. MeTo | OLIEHK! 187.
JIeBOM M IPaBOW YacTel TPUTOHOMETPUUYECKOTO YPABHEHHSL.
CucreMbl TPUrOHOMETPUYECKUX YPaBHEHHH. 188.
CucteMbl TPUTOHOMETPUUECKUX YPaBHEHUH. 189.
TpuroHomMeTpruieckrie HEPaBEHCTRBA. 190.
TpuronomeTpuyeckre HEPaBEHCTBA. 191.
Ypok 000011IeHHs M CHCTeMaTH3alluy 3HAaHUH. 192.
KonTponbnas padota Nel2 o teme « Tpuronomerpuueckue ypaBHEHUs U 193.
HEPAaBEHCTBA»

IloBTOpenue - 10 u

Pemienne uppannoHaIbHBIX YPaBHEHUN 1 HEPABEHCTB. 194.
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Pemenue noka3aresbHbIX YPABHEHUN U HEPABEHCTB.

195.

Pemenue norapudMuyecknx ypaBHEHUH U HEPABEHCTB. 196.
PeleHre TpUroHOMETPUUECKUX YPABHEHUH U X CUCTEM. 197.
Hrorosast koHTposIbHas paboTa 3a kypc 10 kimacca 198.
AKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX. [lapamiensHOCTh NPSIMBIX U 199.
IIJIOCKOCTEH
Teopema o0 TpEX NEPHEHANKYIIAPAX 200.
Yros Mexay npsiMod U IJIOCKOCTBIO 201.
BekTophl B IpOCTpaHCTBE 202.
Ypok 006001IeH!s U CHCTeMaTU3allii 3HaHUH. 203.
Ypok 000011IeHHs M CHCTeMaTH3alluy 3HAaHUI 204.
11 xnace
Tema ypoka | Ne ypoka
Tpuronomerpuueckue ynkuuu — 19 u
OO0acTh onpeieNIeHus] TPUTOHOMETPUICCKUX (DYHKITUH 1.
MHOXECTBO 3HAYCHUI TPUTOHOMETPUUIECKUX (DYHKITHI 2.
YeTHOCTh, HEYETHOCTh TPUTOHOMETPUYIECKUX (PYHKITHIA 3.
[TeprOUYHOCTh TPUTOHOMETPUUECKHUX (DYHKIUI 4.
YeTHOCTh, HEUETHOCTb, IEPUOANYHOCTh TPUTOHOMETPHUECKUX (DYHKITHIM 5.
CBoiicTBa YHKIIUH Y=COS X 6.
I'padux byHKIHM y=COS X 7.
DyHKIMS y=cos X, e€ cBoicTBa U rpaduk 8.
CpoiicTBa OYHKIIMH y=sin x 0.
['paduk pyHkuMu y=sin x 10.
@DyHKIHs y=sin x, e€ cBOHCTBa U rpaduk 11.
CBoiicTBa GyHKIUU y=tg X 12.
OyHKIHS y=tg X ee CBOWCTBA U rpadukK 13.
OOpaTHBIC TPUTOHOMETPUUYECKHE DYHKIIUN 14.
OO0patHbIe TpUTOHOMETpUYECKHEe QYHKIUU 15.
OOpatHbie TPUrOHOMETpUYECKUE HYHKITUI 16.
Ypoxk 000011IeHNs 1 CHCTeMaTH3alluy 3HAHUI 17.
[ToaroToBKa K KOHTPOJIBHOU paboTe 18.
KoHntposbHas padora Nel o teme « Tpuronomerpudeckue QyHKITUN 19.
MeToa KOOPAMHAT B NPOCTPAHCTBE - 15 4
[TpsiMmoyTONIbHAS CHCTEMA KOOPAUHAT B IPOCTPAHCTBE. 20.
KoopauHnatel BekTopa. 21.
JlericTBUs Hal BEKTOpAMH 22.
CBs3b MEXKIYy KOOPAMHATAMH BEKTOPOB M KOOPIMHATAMU TOYEK. 23.
[Ipocreiiune 3a1a4u B KOOpAUHATAX. 24.
[TpocTeiimue 3aauu B KOOpAUHATAX. 25.
KonTponbnast padota Ne 2 no reme «KoopanHaThl TOUKH U KOOPJUHATHI 26.
BEKTOPa»
Yron mexay Bekropamu. CKaJsipHOE MPOU3BEICHIE BEKTOPOB. 27.
CkansipHO€ MPOU3BEICHUE BEKTOPOB. 28.
BrlunciieHne yrioB Mexk1y IPSIMbIMH M TUIOCKOCTSIMH. 29.
Pemenue 3anay no teme «MeToJ KOOPAMHAT B IPOCTPAHCTBEY. 30.
JBwxenus. LlentpanbHas cummerpusa. OceBasi CAMMETpUs. 3epKaibHas 31.
cummerpus. [lapamiensHbli nepeHoc.
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Pemienue 3a1au o teme «JIBHKEHUSY.

32.

KoHnTtposbHas padora Ne3 no teme «MeToJ1 KOOpJIMHAT B MPOCTPAHCTBEY. 33.
3auer no Teme «MeToa KOOpAMHAT B IPOCTPAHCTBEY. 34.
IIpousBoaHas M eé reoMeTPHYECKHH CMBICT - 22 4
[Ipenen mocienoBaTeIbHOCTH 35.
[Ipenen nociaenoBaTeIbHOCTH 36.
IIpenen nocinea0BaTEILHOCTH 37.
[Ipenen pyHKIHH 38.
ITpenen GyHkImM 39.
HenpepbBHOCTh (hyHKIIMH 40.
OnpeneneHne Npou3BOTHON 41.
Ornpesesenne MpoN3BOTHOM 42.
[TpaBwia quddepeHuupoBaHus 43.
[TpaBuna guddhepeHmpoBaHus 44.
[TpaBuna quddepeHnrpoBanus 45.
[Tpon3BogHAs CTENEHHOW QYHKIIUN 46.
[TpousBoHas cTeneHHoN yHKIUU 47.
[Tpou3BoIHBIC IIEMEHTAPHBIX PyHKIUH 48.
[Tpon3BoHBIC dTIEMEHTAPHBIX (HYHKIIUHA 49.
[Tpou3BOIHBIC IIEMEHTAPHBIX (PyHKIUH 50.
['eomeTpuyeCcKHii CMBICT TPOU3BOTHOM 51.
['eomeTpryeckmii CMBICI IPOU3BOIHON 52.
['eomeTpuyeCcKuil CMBICI IPOU3BOIHOU 53.
Ypox 000011IeHHsI ¥ CHCTeMaTH3alluy 3HAHUI 54.
Ypok 000011IeHHS M CHCTeMaTH3alluy 3HAaHUI 55.
KonTtponbHas padora Ne4 o teme «IIpousBoaHas u €€ reoMeTpUIeCKHit 56.
CMBICID»

IIpuMeHeHne MPOM3BOAHOM K HCCAET0BAHNI0 PYHKIMH — 16 4
Boszpacranue u yosiBanue GyHKIH 57.
Bo3spacTtanue u yObIBaHHE (YHKIIMH 58.
OKcTpeMyMbl QYHKIMH 59.
OKCcTpeMyMbl QYHKITUH 60.
HawnGouspiiee 1 HauMeHbIee 3HAYCHUS (PYHKITUU 61.
Hauboubiiee 1 HanMeHblee 3HaYeHUsT QYHKIIMU 62.
Haubonbiiee u HanMeHblee 3HaUeHUs PyHKIUU 63.
[TpousBoHasi BTOPOro MOPsiJIKA, BBIIYKIOCTh U TOYKHU Ieperuda 64.
[Tpou3BoiHAst BTOPOTO MOPsIIKA, BEINYKIOCTh M TOUKH Mepernda 65.
ITocTpoenue rpadgukoB QyHKIHI 66.
[Toctpoenue rpadukoB GyHKIUN 67.
ITocTpoenue rpadgukoB GyHKIHI 68.
[Toctpoenne rpadukoB QyHKITHIHA 69.
Ypok 0600111eHUsI ¥ CUCTeMAaTU3aluy 3HAHUN 70.
Ypox 00001IeHNs ¥ CHCTeMaTH3alluK 3HAHUI 71.
KontponbHas padora Ne5 no reme «IIpumeHeHne npou3BogHOM K 72.
HCCJICIOBAHUIO (DYHKIIMI»

Huaunap, konyce u map - 17 4
[TonsiThe unuHApA. 73.
Pemenue 3a1a4 Ha HaX0XACHHUE AIEMEHTOB LIWJIMHAPA 74.
IInomaas MOBEPXHOCTH ITUIUHAPA 75.
IlonsiTHEe KOHYyCa 76.
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[limoniap MOBEPXHOCTH KOHYCA. 77.
VY ceueHHblN KOHYC. 78.
Cdepa u map. YpaBHeHue chepsl. 79.
BzaumHoe pacnonoxenne cepsl MIOCKOCTH 80.
KacarenbHas miiockocTs K cepe 81.
[Tnomane chepbr 82.
Pa3Hble 3a1aun Ha BIMCAHHBIN 1Iap B MHOTOTPAHHMK U OMMCAHHBIN IIap OKOJIO 83.
MHOTOI'paHHHKA
Pemenue 3a1a4 Ha KOMOMHALIMIO :MPU3MBI U c(hephl; KOHYCa U TUPAMHU/IBI 84.
Pemienue 3a1a4 Ha MHOTOTPaHHUKH, IWJIMHJIP, KOHYC U IIap. 85.
Kontponbhas pabota Ne6 mo teme « lunuHap, KOHYC U Iapy. 86.
3adet 1o Teme «Tenma BpareHus» 87.
Pemenue 3agau n3 KM k EI'D no Teme «l{ununap, KOHyC U mapy. 88.
Pemenne 3amau u3 KMM k EI'D no teme «l{unuuap, KoHyC 1 miapy. 89.
Hurerpan - 154
ITepBooOpa3Has 90.
[TepBooOpa3Has 91.
[IpaBuiia HaX0XACHUS IEPBOOOPA3HBIX 92.
[TpaBusia Hax0Xk/JIeHUs] IEPBOOOPa3HBIX 93.
[Lnomaap KpUBOJIMHENHOW Tpaneuuu. MiHTerpai u ero BhIYUCICHUE 94.
[Tnonaas KpUBOJIMHEHHOM Tpaneuun. MIHTerpasl u ero BHIYUCICHUE 95.
WHTerpan u ero BEIUUCIECHNE 96.
Boruncnenue miomazaei Guryp ¢ IoMoIbio HHTETPajIoB 97.
Boruncnenue miomaaei Guryp ¢ HoMoIbio HHTErpajioB 98.
Brrurcnenue miomazaeil Guryp ¢ IoMoIIbio HHTETPaIoB 99.
[IpumMeHeHne HHTErpaioB I penieHus] GU3NIECKUX 3a71a4 100.
[Ipocreiimme quddepeHnraIbHble ypaBHEHUS 101.
Ypok 000011IeHHs M CHCTeMaTH3alluy 3HAaHUI 102.
Ypok 00001IeHNs ¥ CUCTeMAaTHU3aINN 3HAHUN 103.
KonTponbnast pabota Ne7 mo teme «uTerpam» 104.
O0bembl Te1 —22 4
O0beM IPSIMOYTOIBHOTO TTapaJuIeTIe e 1a 105.
O06Bem npsiMoyToJibHOTO Napauienenuneaa. OobeM NPSAMOYTOIbHONU MPU3MBIL, 106.
OCHOBAHHEM KOTOPOU SIBJIIETCSA MPSIMOYTOJIbHBIA TPEYTOJIbHUK
O0BeM IIHHIpa 107.
O0beM murHIpa. Pemenne 3amaq 108.
Boruricnenne 00beMOB Tell ¢ TOMOIIBbIO HHTErpajia 109.
O0BeM HAKJIOHHOW MPU3MBI 110.
O0BbeM TUPAMHJIBI 111.
Pemenue 3aya4y o reme «O0beM TUPaAMUIBDY 112.
O0BeM nTUpamMuIbl 113.
O0beM KoHyca 114.
Pemenue 3a1au Ha HaXOXKIeHHE 00beMa KOHYyCA. 115.
KonTponbHast pabota Ne§ mo Teme «OO0BbEeMBbI TE». 116.
O0nem mrapa 117.
Perrenue 3a1au Ha HaXOXKACHUE 00bEMa I1apa 118.
OO0BeM IIAPOBOTO CErMEHTA, CEKTOPA, CII0SI 119.
O0BeM MIapOBOTO CErMEHTA, CEKTOPA, CJIOS 120.
[Tnomaap chepsr 121.
Pemenue 3amau no teme «O0beM 11apa u ero yactei», «Ilnomanb chepbi» 122.
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KonTp pabota Ne9 mo temam «O6beM mapay u «lLnomaas chepbi» 123.
O0nem Tei. Pemenue 3amay u3 coopanka EI'D 124.
Komounaropuka — 10
[TpaBunio mpousBeaeHus. Pa3menieHus: ¢ TOBTOPEHUSIMU 125.
[IpaBuno npousseneHus. Pazmenienus ¢ mOBTOPEHUSMU 126.
[IepecraHoBKM 127.
IlepecTaHOBKM 128.
Pa3memenust 6€3 mOBTOpEeHUH 129.
CoueTanus 6e3 moBTOpeHMi 1 OMHOM HbloTOHA 130.
Coueranus 6e3 nmoBTopeHuii u 6maOoM HproToHa 131.
Coueranus 6e3 noBTopeHuit u 6uHom HproToHa 132.
Ypoxk 000011IeHNSsI 1 CHCTeMaTH3allK 3HAHUI 133.
KonTponpHast padota Nel( mo reme « KomOuHaTopukay 134.
JJIeMEeHThI TeOPUH BEPOATHOCTEH — 8 4
BeposiTHOCTB cOOBITHS 135.
BeposTHOCTH COOBITHS 136.
CrioxeHre BEpOSITHOCTEN 137.
CrnoxxeHue BEeposITHOCTEN 138.
BeposTHOCTh IpOn3BEeACHNST HE3aBUCUMBIX COOBITHI 139.
®opmyna bepuysuun 140.
Ypok 000011IeHHs M CHCTeMaTH3alluy 3HAaHUI 141.
KonTponbhast padota Nell mo teme «D1eMeHTbl TEOPUH BEPOSITHOCTEN 142.
KomniekcHsblie yncaa - 13 9
Omnpenenenne KOMIUIEKCHBIX ynces ClojkeHrne U YMHOKEHHE KOMIUIEKCHBIX 143.
quCces
CJI0’)K€HHE M YMHOKEHUE KOMIUIEKCHBIX YUCET 144.
KomruiexcHo conpsixeHHble uncaa. Moayiab KOMILIEKCHOTO uncia. Onepauun 145.
BBIUMUTAHUS U JICTICHHUSI
KomriekcHo conpsixeHHble unciaa Moayiib KOMIUIEKCHOTO uncia Onepanuu 146.
BBIUMTAHUS U JICTCHHUS
KomrnekcHo conpsxkeHHble uncaa. Moayiab KOMILIEKCHOTO uncia. Onepauuu 147.
BBIUMUTAHUS U JICTICHHUSI
["'eomeTpryeckasi HHTEpIpETaLus KOMIUIEKCHOIO YUCIIa 148.
['eoMeTpuueckasl MHTEpIPETALNs KOMIUIEKCHOTO YUCIIa 149.
YMHOXEHE U JieJIeHHe KOMIUIEKCHBIX YHCEN, 3allMCaHHBIX B 150.
TpUroHOMeTpuueckoil popme. @opmyna Myaspa
YMHOKEHHE U JIeTICHUE KOMIUIEKCHBIX YACEN, 3alMCaHHBIX B I51.
TpUTOHOMETpHUECKOoi popme. Popmyia Myaspa
KBazpaTtHoe ypaBHEHHE ¢ KOMILIEKCHBIM HEM3BECTHBIM 152.
KBagpaTtHOoe ypaBHEHHE C  KOMIUIEKCHBIM HEM3BECTHBIM 153.
Ypok 0600111eHUsI ¥ CUCTeMAaTU3aluK 3HAHUN 154.
Kontponbhas pabota Nel2 mo teme «KommuiekcHble ynuciaay 155.
YpaBHeHNs H HEPABEHCTBA C IBYMs nepeMeHHbIMU — 10 4
JIuHeliHble ypaBHEHUS C IBYMS IEPEMEHHBIMU 156.
JIuneliHble HEPABEHCTBA C IBYMsI IEPEMEHHBIMHU 157.
JluneiiHble ypaBHEHHsI M HEPABEHCTBA C JABYMS MEPEMEHHBIMHU 158.
HenuHuelinple ypaBHEHMsI M HEPABEHCTBA C JIBYMsI IEPEMEHHBIMHU 159.
Henunelinble ypaBHEHMsI 1 HEPABEHCTBA C JIByMsI IEPEMEHHBIMU 160.
HenuHeitHble ypaBHEHHSI 1 HEPABEHCTBA C JIBYMsI IEPEMEHHBIMU 161.
YpaBHEHUs C IBYMs IEPEMEHHBIMU, COAECPKALLIME TapaMETPhI 162.
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HepaBeHcTBa ¢ 1ByMsl IEPEMEHHBIMHU, COICPKAIINE TapaMETPhI 163.
Ypok 00001IeHNs ¥ CHCTeMaTH3alluK 3HAHUI 164.
KonTponsnast padota Nel3 no reMe «YpaBHEHUS M1 HEPABEHCTBA C IByMS 165.
IEPEMEHHBIMMIY

HTorosoe nopropeHne Kypca ajredpbl 1 Ha4aJl MaTeMaTHYeCKOro aHajau3a — 23 4
[ToBTOpenue 1o teme «JleHCTBUTENBHBIE YUCIIAY 166.
[IpoueHTHI, TPONIOPLIH 167.
[TpeoOpa3oBaHue BRIPAKEHUH, COACPKAMMUX PATUKAIBI ¥ CTEIIEHU 168.
IIpeoOpazoBaHne TPUTOHOMETPHUIECCKUX BBIPAKEHUI 169.
Oynkiun. Yrenne rpaduka QyHKIUH. 170.
TpuronomeTpuueckre QyHKITUH. 171.
PemieHne TpUroHOMETPUYECKUX YPABHEHHH U CHCTEM YPABHEHUM 172.
CrenenHasi, mokazarenpHas U Jorapudmudeckue QyHKIUU 173.
Pelienne noka3aTeabHbIX YPABHEHU M HEPABEHCTB 174.
Pemenne norapudMuueckux ypaBHEHUI H HEPABEHCTB 175.
WppanmoHanbHble YpaBHEHUS 176.
YpaBHEHHUsI U CHCTEMBI YPaBHEHUIN 177.
[IpousBoanas. ['eoMeTpuyecKuii CMbICII IPOU3BOAHOM. 178.
HawnGospiiee 1 HanMeHbIee 3HaUYeHNUEe (PYHKITHH. 179.
PemieHue ypaBHEeHUN U HEPABEHCTB € apaMeTPOM 180.
Pelienne ypaBHEHH 1 HEPABEHCTB € MMapaMeTPOM 181.
Pemenne ypaBHeHM U HEPABEHCTB € NApaMeTPOM 182.
Pemenne 3agau nz KUM 183.
Pemenue 3a1a4 Ha TEOPHUIO BEPOSITHOCTEN M KOMOMHATOPUKY 184.
Pemienue 3a1a4 Ha TEOPUIO BEPOSITHOCTEH M KOMOMHATOPHKY 185.
Pemenue 3aay Ha TEOPUIO BEPOSTHOCTEH M KOMOMHATOPUKY 186.
Pemienue 3a/1a4 Ha TEOPUIO BEPOSITHOCTEH M KOMOMHATOPHKY 187.
CucreMaTusanus 3HaHUI 188.
TpeyronbHUKH 189.
YeTplpeXyroJIbHUKU 190.
OKpyXHOCTb 191.
AKCHOMBI CTEPEOMETPUHU 192.
[TapannenbHOCTh NPAMBIX, TAPATIIETBHOCTD MPSAMOUM U TIIOCKOCTH. 193.
CxpenuBaromuecs npsiMbie. [1apanienbHOCTh MITOCKOCTEH
[lepnenaAuKyISIpHOCTD MPSAMOM U IIIOCKOCTH. Teopema o Tpex 194.
NEPIEHAMKYJIIPAX. YTOI MEXKY IPSIMOU U MJIOCKOCTBIO
JIByxrpanHsiil yroi. [lepneHaukyIsipHOCTh TIOCKOCTEN 195.
MHoOrorpaHHuKyY: MapauieNenume, Ipu3Ma, TupamMuIa, MIoIMaad ux 196.
TMOBEPXHOCTEMN
Pemienue 3a1a4 Ha BRIYKMCIICHUE TUIONIAIM MOBEPXHOCTH MHOTOTPAHHUKOB 197.
Bekropsl B mpocTtpaHcTBe. JleMcTBUS HaJ BEKTOpaMu 198.
IToBTOpenue no Teme «OObEMBI TE 199.
Pemenwne 3aa4 o teme «OObEMBI T 200.
Pemenue 3aga4 no reme « MHOTOrpaHHUKNY 201.
Pemenue 3aga4 no reme « MHOTOrpaHHUKNY 202.
Pemenue 3amau o reme «Tena BpaiieHus» 203.
Pemenne 3amad no treme «Tena BpameHus» 204.

Pa3znen 9 KoHTpoibHO-U3MepHUTEIbLHbIE MAaTEPHAJIbI, HOPMbI
OlleHKH 3HAHUH yJammuxcs
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KoHTposbHO-U3MepHUTEIbHbIE MaTepUalIbl B COOTBETCTBUU C ABTOPCKUMH yU. IIOCOOHMSIMHU:

1. Aunrebpa. Hawama maremarmueckoro ananuza. Jumaktuueckwe wmatepuansl s 10
Kjgacca. 0a3oBelii W mpoduibHbIl  ypoBeHb (aBTopsl M.M.Iabynun, M.B.Tkauesa,
H.E.®enopona 2011

2. 3uB b.I. Jlunakruyeckue matepuansl no reomerpun i 10 u 11-x kmaccos, M.
ITpocsemenue, 2012r

1. OneHka NUCbMEHHBIX KOHTPOJILHBIX Pa00T 00y4aromuxcs Mo MaTeMaTHKe.
Omeem oyenugaemcss OMmmemKou «5», eciu:

1) paGoTa BbINIOJIHEHA TOTHOCTBIO;

2) B JIOTUYECKUX PACCYKJICHUAX U 000OCHOBAaHUU PELICHUsI HET IPOOEIOB U OIIMOOK;

3) B pemieHUH HET MaTeMaTHYeCKUX OIIMOOK (BO3MOXKHA OJHA HETOYHOCTb, OIMCKAa,
KOTOpas He SIBJISIETCS CIEICTBUEM HE3HAHUS WM HEMOHUMaHUs yueOHOro MaTepuana).

Ommemxka «4» cmasumcsl, eciu:

1) paboTa BBINOJIHEHA MOJHOCTHIO, HO OOOCHOBAHMS INATOB PEIICHUS HEJOCTATOYHBI
(eciu yMeHue 00OCHOBBIBATh PACCYKIACHUSI HE SBJISIIOCH CIEIIMATIbHBIM 0ObEKTOM IPOBEPKH);

2)nomynieHbl OfHA OIIMOKa WM €CTh JBa — TPU HEAOYETa B BBIKJIANKAX, PUCYHKAX,
yeprekax wid Tpadukax (eciaum 3TH BUABI PabOT HE SBISUIACH CHEHMUATBHBIM OOBEKTOM
IIPOBEPKN).

Ommemxka «3» cmasumcsl, eciu:

1) momymeno Gosiee ogHON OMMOKU WK OoJiee MBYX — TPEX HEIOUETOB B BBIKJIAJKAX,
yeprekax win rpadukax, HO OOydarommiicss o0ianaer o0s3aTebHBIMA YMEHHUSIMHU T10
IIPOBEPSIEMOU TEME.

Ommemxka «2» cmasumcsl, eciu:

1) momyImieHbl CyIIECTBEHHbIE OIIMOKH, MOKa3aBIIWe, YTO oOyuaromuiicss He obianaer

00s13aTeIbHBIMUA YMEHUSMH I10 JAaHHOW TeMe B TIOJTHOU Mepe.

Yuutenbr MOXKET TIOBBICHTh OTMETKY 32 OPHTHHAIBHBIA OTBET HAa BOMPOC WIH
OpUTHHAJIFHOE pEIleHUE 3a7aud, KOTOPbIe CBUACTEIHCTBYIOT O BBICOKOM MAaTEMaTUYECKOM
pa3BUTHH 00yYAIOLIErocs; 3a penieHue 0oJiee CI0KHOW 3a7a4ud WJIM OTBET Ha 0OJee CIOXKHBIN
BOMPOC, MPEAIoKEeHHbIe 00ydaromeMycs JOMOJHUTENBHO TOCE BBIMOTHEHUS UM KaKHX-JTHOO
OPYTUX 3aJaHUM.

2.0uyenka ycmHuuix omeemos o0y4aroujuxcsa no Mamemamuxe
Omeem oyenusaemcs OMmMemKou «5», eciu YUeHuK:
v MOJTHO PAacKphUI COJEepKaHWE MaTepuaja B 00BeMe, MPeIyCMOTPEHHOM
MPOrpaMMOil ¥ y4eOHUKOM;
W3JIOKWJ MaTepual TPAaMOTHBIM SI3BIKOM, TOYHO HCHOJB3ys MaTeMaTHYCCKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIMKY, B OTIPECIEHHON JTOTUYECKON MOCIIE0BATEIHbHOCTH;

v MIPABWJIBHO BBINOJIHUJI PUCYHKH, YEPTEKH, IPAPUKH, COYTCTBYIOIINE OTBETY;

v [IOKa3aJl yYMEHHE MIUIIOCTPUPOBATH TEOPUI0 KOHKPETHBIMH  IPUMEPAMHU,
IIPUMEHSATH €€ B HOBOM CUTYALMU MPH BBIITOJIHEHUH IPAKTUYECKOTO 3a/JaHNUs;

v [IPOJIEMOHCTPUPOBAIl 3HAHUE TCOPUU paHEe H3YUYCHHBIX COIYTCTBYIOLIUX TEM,
c(OPMUPOBAHHOCTh U YCTONUMBOCTH UCIOIb3yEMbIX IIPH OTBETE YMEHUIN 1 HaBBIKOB;

v OTBEYAJI CAMOCTOSITEIbHO, 0€3 HABOASIIUX BOIIPOCOB YUUTEIS;

v BO3MOJKHBI OJIHA — JIB€ HETOYHOCTHU IPHU OCBEUIEHUE BTOPOCTENEHHBIX BOIPOCOB

HJIM B BBIKJIAAKAX, KOTOPBIC YUCHHUK JICTKO UCHPAaBUJII IIOCIIC 3aMCUYAHUA YUUTCIIA.

Omeem oyenusaemcs Ommemxou «4»,
eciu yoosiemeopsen 6 0CHOBHOM MpebOBAHUAM HA OYEHKY «3»,
HO npu 5Mom umeem 0OUH U3 HedOCMAMKO8:
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4 B M3JIOKCHUU NOIMYIICHLI HeOOoIbIINe HpO6€JIBI, HC HMCKa3uBIICC MAaTCMAaTHYCCKOC
COACPIKAHUC OTBCTA,

4 AONYIICHBI OAWH — JBa HEAOYCTA IIpHU OCBCHICHUHW OCHOBHOI'O COACPIKAHUS
OTBETA, UCITPABJICHHBIC IMOCJIC 3aMCUYAHUA YUUTCIIA,
4 AONYIICHBI omuOKka wuau Oolee ABYX  HCOOYCTOB npu  OCBCHICHUU

BTOPOCTETIEHHBIX BOMPOCOB WJIM B BBIKJIAAKaX, JIETKO HCIpaBICHHbIE IOCIE 3aMeYaHMs
YUUTEJIS.

Ommemxa «3» cmasumcst 6 CleOVIOuUX Cyuasx:

v HEMOJTHO  PacKphITO  COJEp)KaHMe MmaTepuana  (coaepKaHUE  H3JI0KEHO
(dbparMeHTapHO, HE BCErja IOCIeI0BaTeIbHO), HO TOKa3aHO o0Ilee MOHMMAaHHE BOMPOCa H
MPOAEMOHCTPUPOBAHBI YMEHHUSI, JOCTATOYHBIE JUIsi YCBOEHHS MPOTrpaMMHOr0 Marepuala
(ompenenennl «TpeboBaHUSMU K MaTeMaTHUYECKOW MOATOTOBKE YYAIIUXCS» B HACTOSAIICH
IporpaMMme o MaTeMaTHKe);

v HUMENHCh 3aTPYAHCHUS WU JOMYIICHBI OIIUOKU B OMPEIEICHUA MaTeMaTHIeCKON
TEpMHUHOJIOTUH, YEPTeXKaX, BBIKIAJKAX, HCIPABICHHBIE TIOCIE€ HECKOIBKUX HaBOISAIIUX
BOIIPOCOB YUUTES;

v YYEHUK HE€ CHpPaBWICA C MPUMEHEHWEM TEOPHUM B HOBOW CHUTyallud IMpHU
BBITIOTHEHHH TMPAKTUYECKOTO 3a/laHvs, HO BBIMONHWI 3a/laHds 00s3aTELHOTO  YPOBHS
CIIOKHOCTH II0 JITAaHHOM TeME;

v IpY JOCTATOYHOM 3HAHUM TEOPETUUYECKOTO MATEPUAIIA BBISIBJIEHA HEIOCTATOYHAS
c(hOpMUPOBAHHOCTh OCHOBHBIX YMEHUH U HABBIKOB.

Ommemka «2» cmagumcsi 8 Cﬂe()y}ou;ux cuydasx.

v HE PacKpbITO OCHOBHOE COJIepKaHue yueOHOro MaTepuaa;

v OoOHapy)XCHO HE3HAHWE YYEHWKOM OOJbINEH WM HauOoysee BaXHOM YacTH
yueOHOro MaTepuaa;

v JOMYIICHbl  OMIMOKKM B  ONpPEACICHWHM TOHSATHH, TIPH  HUCIIOJNB30BaHUH

MaTeMaTH4eCKOi TCPMHHOJIOTUH, B pPUCYHKAX, YCPTCIKAX NN rpa(bmcax, B BBIKJIaJIKaX, KOTOPBIC
HC UCIIPABJICHBI IMOCJIC HECKOJBKUX HABOAAIINUX BOIIPOCOB YUUTECIIA.
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