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1. IMosicHuTeIbHAS 3aMIMCKA K paboueii mporpamMme no Marematunke B 11 kiacce.

Heap o0yyenuss — crnocoOCTBOBaTh (POPMHUPOBAHUIO MATEMATUYECKOM
KyJbTYpbl, (POPMUPOBAHUIO WHTEIIEKTyaJIbHO - TPaMOTHOW JIMYHOCTH, CIOCOOHOM
CaMOCTOSITEJIFHO ~ IOJyyaTh 3HAHHUS, OCMBICJICHHO BBIOMpaTh MpOpeccHio Hu
CTELUATBHOCTh B COOTBETCTBHHU C 3asBIICHHBIM IpoQuiieM 00pa30BaHUs B YCIOBHUAX
MOJICpHU3AIIH CUCTEMBI 0Opa3oBanus PO.

3agaum 00y4eHus.

. CUCTEMaTHU3AalMsI CBEJICHUHN O YMCIIAaX; U3yUYE€HHUE HOBBIX BUJOB YMCIIOBBIX
BBIpOKEHUM W (OpPMYJ; COBEPIICHCTBOBAaHUE IMPAKTUYECKUX  HABBIKOB U
BBIYMCIUTEILHON KYJBTYPhI, PaCIIUPEHUE U COBEPIICHCTBOBAHUE alTeOPAMvecKOro
amnmapara, c()OpMUPOBAaHHOTO B OCHOBHOW IIIKOJIE, U €r0 MPUMEHEHUE K PELICHUIO
MaTeMaTUYECKUX U HeMaTEeMaTUUECKUX 3aj1ay;

. pacliMpeHde U CUCTeMaTu3alus OOIMX CBEACHUH O (PYHKIUSX,
MOMOJIHEHUE KJIacca H3y4daeMbIX (YHKIUN, WUIIOCTpalys I[IAPOTh MPUMEHEHUS
(GyHKIUN 1151 ONMCAHUS U U3YYCHUS PEaTbHbIX 3aBUCUMOCTEH;

. pa3BUTHE MIPEACTABIICHHI 0 BEPOSATHOCTHO-CTATUCTUYECKHUX
3aKOHOMEPHOCTSIX B OKPYXAOIIEM MHUpPE, COBEPLUICHCTBOBAHNUE WHTEIUIEKTYAJIbHBIX U
pPEUYEBBIX YMEHHMM TyTeM OOOTamieHusi MaTeMaTU4YeCKOTO S3bIKa, Pa3BUTHUSA
JIOTUYECKOTO MBIIIJIECHNUS;

. 3HAKOMCTBO C OCHOBHBIMM MAEIMH M METOJAMU MATEMATHYECKOTO
aHaJIN3a.
CUCTEMAaTUYECKOE  HU3YYEHHE  CBOWCTB  TIE€OMETPUYECKUX Tel B
IIPOCTPAHCTBE;
. dbopMupoBaHUE YMEHHSI MPUMEHSThH MOJYUYCHHBIC 3HAHUS JJISI PEIICHUS
MMPAKTUYECKUX 3a/1a4;
. dbopMupoBaHUE YMEHHUS JIOTUYECKHM OOOCHOBBIBATH BBIBOJBI  JIsSI

HN3Yy4YCHUS MKOJBbHBIX CCTCCTBECHHOHAYYHBIX NUCIUILINH Ha 0a3o0BOM YPOBHC.

KoauuyecTBO 4acoB.

[Iporpamma paccuutana Ha 198 uwaca B ron, u3 Hux: BBogHass KP paccumran, 10
TEMaTUYECKUX KOHTPOJBHBIX Pa00T, 2-€ aIMUHUCTPATUBHBIE KOHTPOJIbHBIC PAOOTHI.
Ha wtoroBoe moBTOpeHHE B KOHIIE ydeOHOro roja ocrtabiieHO 30 4YacoB, 4Yackl
pacnpeiesieHbl 10 TEMaM.

B kaxxnom paszzene nperycMOTpeH pe3epB YPOKOB.

Pabouas nporpamma yuyeOHOro Kypca no maremaruke Jijisi 11 kimacca pazpaborana Ha
ocHoBe [IpumepHoilt mporpammbl cpeaHero ooOmiero oOpasoBaHusi (0a30BbIM U
NpoQUIbHBIA  yYpPOBEHb) € YyYEeTOM TpeOOBaHMI (QenepaTbHOr0 KOMIIOHEHTa
rOCyJIapCTBEHHOTO CTaHaapTa oO0Iero oO0pa3oBaHUS M C YYETOM IMPOTPaMM IS
0011e00pa3oBaTeNbHbIX IIKOJI C HCIOJb30BAHUEM PEKOMEHJAIMNA  aBTOPCKOM
nporpammbl FO.M. Konsiruna u aBropckoid nmporpammsl JI.C. Atanacsna. [Iporpamma



erIY6JI€HHOI‘O HN3yUCHUS T'COMCTPHU, aJ'IFC6pLI N Ha4daJla aHall3a IIpCAIIojaract
BKJIIOUCHUC 3a1a4 MOBBIIICHHOM CJIOKHOCTH 110 BCEM pasaciiam 11 xnacca.

Y4eOHO-MeTOAMYECKOE o0ecieyeHne
Anre0pa u HayaJIa aHAJIM3A
OcHosHas numepamypa (VueOHuxu):
1. Anrebpa u Hauaja MareMartudyeckoro axammsza. 11 wm:  yuel. s
oOmieo0pa3oBar. yupexxaeHuil: 6a3oBbiii 1 npoduibHbl ypoBHH / FO.M. Komsrus,
M.B. Tkauesa, H.E. ®enopoa, M.U. [llabynun. — M.: [Ipocsemenue, 2010.
Yyebnvie u cnpasounvie nocobusi:
1. AnreGpa v Havasa MaTeMaTHYECKOTO aHanu3a. J(MIakTHYeCKue MaTepuabl:
11 wi: npodunsHeii ypoBenb / M.U. Ilabynun, M.B. Tkauea, H.E.
denoposa, O.H. Jlo6posa. — M.: [Ipocsemenue, 2009.

2. AnrebOpa u Hayajia MareMaTuueckoro aHaiuza. Temartudeckue TecTol. EI'D.
11 knacc. bazossiii u mpoduiibHbIN ypoBHU. / M.B.TkaueBa

3. Yuebnuk: Aranacss JI.C., byty3oB B.®., Kagomies C.b. u np. «['eomerpus
10-11»

Yuebno-memoouueckas numepamypa:

1. HaydHo-TeopeTndecknii 1 METOIMYECKUH KypHa «MaTtemMaTuka B IIKOJIE»
2. ExxenenenbHoe yueOHO-METOIMYECKOE TpHIIoKeHHE K ra3eTe «IlepBoe

ceHTa0ps» MaremaTuka

3. 'eomeTtpusi: 3a1aun Ha TOTOBBIX YepTexkax st moarotoBku k ['MA u ET'D:
7-11 xnaccel/ O.H. banasa.- PoctroB v/J[: ®ennkc,2012

4. T'oroBumcs k EI'D 6e3 peneruropa. [Ipaktukym crepeometpust 10-11
knaccsl (1, 2 gacts). U3a. lanpunck: laap. dom [Teuatu, 2012.

5. KUM.T'eometpusi:11 knacc/Coct. A. H. Pypykun.- M.: BAKO, 2016

I/IHTCDHCT-DeCV]Z)CI)I AJIA VYUTEJIA

1. MunuctepctBo obpazoBanusi PD. - Pexxum goctyma: http://www.informika.ru;

http://www.ed.gov.ru; http://www.edu.ru

Bcs anemenTapnas maremaruka. - Pexxum noctyna: http//www.bymath.net

3. 3amaun: HHPOPMAIMOHHO-TIOMCKOBAst CUCTEMA 3a/1a4 110 MaTeMaTHKe. - Pe&xum
nocrymna: hltp://zadachi.mccme.ru

4. OnuMIuaJHbIC 33]a4 110 MaTeMaTHKe: 0a3a JaHHBIX. - PexuM noctyna:
http://zaba.ru

5. denepalibHBIN rOCYIapCTBEHHBIN 00pa30BaTEIbHBIN CTaHIaPT OCHOBHOM

mikosel (PI'OC) http: //standart.edu.ru/

denepanbhblil mopran «Poccuiickoe oopazoBanue» http://www.edu.ru

7. Enunas xosteknus nudpoBbIX 00pa3oBaTelbHBIX pecypcoB http://school-
collection.edu.ru

N

o
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IHudposbie o0pazoBareabHbIe pecypehl (LHOP) nuas nmogaepKKu NOAroTOBKH
HIKOJbLHUKOB.

1. KoHKypcHBIE 3a/1a4H 110 MAaTEeMaTHKE: CIIPAaBOYHUK U METO/IbI PEIICHUSI. -
Pexum noctyna: http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.ntm

2. Matepuasl (TIOTHBIE TEKCTHI) CBOOOIHO PACIPOCTPaHAEMbIX KHHUT 110
MaremaTuke. - Pexxum gocrymna:
mccme.ru/free-books

3. Tectuporanue online: 5-11 knaccel. - Pexxum nocrymna:
http://www.kokch.kts.ru/cdo

4. Cnoapu BCD pasnuunbIX aBTOPOB. - Pexxum foctyna: http://slovari.yandex.ru

ILnanupyemble pe3yabTaThl
1o ajiredpe M HA4YaJIa AaHAJIU3A:

1) cdhopMupoBaHHOCTH TPEACTABICHUM O HEOOXOJAMMOCTH JOKa3aTeIbCTB IpU
000CHOBaHUM MATEMATHUYECKHX YTBEPKICHUN W POJIM aKCUOMATHUKUA B IMPOBEIACHUU
JNENYKTUBHBIX PACCYKICHUM;

2) chopMHUpPOBAHHOCTh MOHATHUHHOTO amnmapara IO OCHOBHBIM paszienaMm Kypca
MaTeMaTUKH; 3HAHUN OCHOBHBIX TeopeM, (GOpMyJl U YMEHHUS UX NMPUMEHSTh, YMECHUS
JI0Ka3bIBaTh TEOPEMBI U HAXOUTh HECTAHAAPTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

3) chopMHUpPOBAHHOCTH YMEHUN MOJEIMPOBATH pEabHBIC CUTYyaIlMH, HCCIEI0BATh
MMOCTPOEHHBIE MOJIENIA, UHTEPIIPETUPOBATH MMOJYUEHHBIN pe3yIbTarT;

4) chopMUPOBAHHOCTH MPEJCTABICHUN 00 OCHOBHBIX MOHSATHUSIX MATEMaTUYECKOTO
aHajiM3a U UX CBOMCTBAX, BJIAJICHUE YMEHHUEM XapaKTepU30BaTh MoBeJAeHUE (HYHKITUH,
WCIOJB30BAaHME TIOJYYEHHBIX 3HAHUW i1 ONMCAaHWUS W aHaIW3a PEabHBIX
3aBHCUMOCTEH;

5) BnajiecHue YMEHUSIMU COCTABJICHUSI BEPOSITHOCTHBIX MOJIEJIeH MO YCIOBUIO 3a1a4M U
BBIYUCIICHUSI BEPOSTHOCTU HACTYIUICHUSI COOBITHI, B TOM 4YHCIE C MPUMEHEHUEM
dbopMynT KOMOMHATOPUKH M OCHOBHBIX TEOPEM TEOPUHU BEPOSITHOCTEH; MCCIIEIOBAHNUS
CIIy4alHbIX BEJIMYHUH [0 UX PACTIPEICICHHUIO.

10 reOMeTpPUM:

® pacro3HaBaTh Ha YEPTEXKAX M MOJEISIX MPOCTPAHCTBEHHBIC (POPMBI; COOTHOCHUTH
TpeXMEpHbIE OOBEKTHI C UX OMUCAHUSIMU, U300PAKEHUSIMU;

® aHAIM3UPOBATH B NPOCTEHINMX CIydasx B3aMMHOE pPacCHOJIOKEHHE OOBEKTOB B
MIPOCTPAHCTRBE;

¢ 1300pakaTh OCHOBHBIE MHOTOTPAHHHUKU U KPYTJIbIE TE€Ja; BHIMOIHATH YEPTEXKH 10
YCJIOBHSIM 33]1a4;

® CTPOUTH NMPOCTEUIIINE CEUCHUS MHOTOTPAHHUKOB U TEJ BpaIlleHUs;

® pemiaTh IJIAHUMETPUYECKHME M MPOCTEMINE CTEPeOMETpUYEeCKHe 3aJadd Ha
HAXOXKJIECHUE T€OMETPUUECKUX BEJIMUMH (JUIMH, YTJIOB, IUIOMIa/iel, 00bEMOB);
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® UCIOJB30BaTh MPH PEIICHUN CTEPEOMETPUUECKUX 3a7au UIAHUMETPHUUECKHE (PaKThI
Y METOJIbI;

® [IPOBOJUTH JOKA3aTEIbHbIE PACCYKACHUS B XOJE PEIICHUS 3a/1ay;

® HCNOJIB30BATHL NPHOOPETEHHbIE 3HAHWA M YMEHMS B INPAKTHYECKOMH
NeATeJbHOCTH U NOBCEHEBHOM KU3HM JUIS:

® uCCIEOBaHMs (MOJIEIMPOBAHNSA) HECIOKHBIX MPAKTUUECKUX CUTyalluii HA OCHOBE
U3YyYEHHBIX (POPMYJI U CBOMCTB PUIYp;

® BBHIUKCICHHUS OOBEMOB M IUJIOMIAACH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEN IPHU
pELIEHNN TPAKTUYECKUX 3a]ad, MCHOJb3Ys MPU HEOOXOJAMMOCTH CIPABOYHUKU U
BBIYHMCIIUTENBHBIE YCTPOUCTBA.

Hcnoab3oBath NpruodpeTéHHbIC 3HAHUA U YMEHHUSA B IPAKTHYECKOH 1eATeJIbHOCTH

U MOBCEIHEBHOM KMU3HHU IS

® OIIMCAHUS PEAIBHBIX CUTYallUi Ha SI3bIKE T€OMETPHH;

epEHICHUS] NPAKTUYECKUX 337a4, CBSI3aHHBIX C HAXOXXIECHUEM TI'€OMETPUUYECKUX

BEJIMYMH (UCTIONB3YS IPU HEOOXOJUMOCTH CIIPABOYHUKU U TEXHUYECKUE CPEJICTBA);

®[IOCTPOCHUI TE€OMETPUYECKUMU HHCTPYMEHTAMHU (JIMHEWKA, YTOJbHUK, LUPKYJIb,

TPaHCIOPTHD);

®BJIAJICHUS  MPAKTUYECKMMH  HAaBBIKAMU  HCIIOJIB30BAaHUS  IE€OMETPUYECKHUX

UHCTPYMEHTOB JUIsl M300paxkeHust (QUryp, a TakkKe HaXOXKJIEHUS JUIMH OTPE3KOB U

BEJIMYMH YIJIOB.

Coaep:xxanmne y4eOHOI0 nmpeamera

OYHKIIMN

Oyukiuu. OO0nacTh ONpeneseHrus U MHOKECTBO 3HaueHui. ['paduk QyHKIUM.
[Toctpoenue rpadukoB (yHKIUNA, 3adaHHBIX pa3IUYHBIMH criocobamu. CBoiicTBa
GyHKIUI: MOHOTOHHOCTD, Y€THOCTh 1 HEYETHOCTh, MIEPUOINIHOCTD, OTPAHUYCHHOCTD.
[TpoMexyTku Bo3pacTaHusi W yObIBaHUS, HauOoOJbIIee M HAaWMEHBIIEEC 3HAYCHUS,
TOYKH JKCTpeMyMa (JIOKAJIbHOTO MakKCUMyMa U MHHUMYMa). Bwinykiocms @yHKyuu.
I'paduueckass wunrepmpetarnus. [Ilpumepsl GyHKIHOHATBHBIX 3aBUCUMOCTEH B
peaTbHBIX TPOIIECCaX U SIBJICHUSX.

Cnoxnast ¢yHkuus (kommosurus (yHkimii). BzaumMHo oOpaTHbie (QYHKITHH.
OO6macth omnpeseneHust U 00JacTh 3HaYeHUN 00paTHO# (yHKImH. ['paduk oOpaTHOIM
¢byukun. Haxoxaenune QpyHkunu, o0paTHOM JaHHOM.

CrenenHast (pyHKIIMSI ¢ HaTypaJlbHBIM TIOKa3arejieM, €€ CBOWCTBA U Tpaduk.
Bepmukanvnvie u 2opuzonmanvuele acumnmomul 2epaghuxos. I paguku OpobHo-
JIUHEUHBIX PYHKYUIL.

Tpuronomerpruueckne (YHKIMHM, WX CBOHWCTBA W TpadUKH, NEPHOIUIHOCTD,
OCHOBHOU niepuozl. Obpammusie mpucoHoMempuyeckue QyHKyuu,

UX ceolicmea u epaguxu.
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A



[lonsTne o npenene mnocnenoBarenbHOCTH. CyliecTBOBaHME — IIpezelna
MOHOTOHHOW OIPAaHMYEHHOM IOCJIEIOBATENBHOCTH. [[IMHA OKPYXHOCTH M ILIOIIA]b
Kpyra Kak Tpelenbl  IociefoBaTeslbHOCTEH.  beckoHeuHo — yObIBarorias
reoMeTpuyeckas  mporpeccuss U ee  cymma. leopemvl 0  mpedenax
nocaeoosamenvrnocmeti. Ilepexoo k npedeiam 6 HepaseHCcmeax.

[TonsiTue o HenpepbIBHOCTH (PyHKIMU. OCHOBHBIE TEOPEMBI O HEMPEPBIBHBIX
(bYHKUIUAX.

Ilonamue o npedene ¢ynkyuu 6 mouxe. Ilogedenue ¢yukyuti Ha
beckoneunocmu. Acumnmomul.

[TonsiTue 0 TPoM3BOAHON (PYHKIHMH, (HU3MUECKUA M TEOMETPUUECKUU CMBICH
IIPOM3BOJHON. YpaBHEHHUE KacaTelbHOU K rpaduky ¢pyHkiuu. [Ipon3BogHbIE CyMMBI,
Pa3HOCTH, NPOU3BEIACHUS M 4YacTHOro. IIpoM3BOAHBIE OCHOBHBIX 3JEMEHTaPHBIX
bynkumii. [Ipouzeoonvie cnoxcnou u oopamuou ¢yukyui. Bropas mpousBogHas.
[IpumeHeHrne TPOM3BOAHONW K HCCIIEIOBAaHUIO (YHKIMI U MOCTPOCHHIO TpaUKOB.
Hcrnonp3oBaHne MNPOU3BOAHBIX [P PEUICHUM YPABHEHUN W HEPABEHCTB, IIPU
PEIIEHUN TEKCTOBBIX, (U3NYECKUX U TEOMETPUUYECKUX 3a7ad, HaXOXKICHUU
HauOOJBIINX U HAMMEHBIINX 3HAYCHUH.

[Inomane kpuBosMHEHON Tpaneuuu. [loHATHEe 00 ONpeneieHHOM HHTErpaje.
IlepBooOpaznas. IlepBooOpa3Hbie 3nemeHTapHbIX (yHKUMM. [IpaBuiia BBIYUCIEHHS
nepBooOpazHbix. @opmyna Herorona-JleiiOHuma.

[Ipumepsl HMCHOJIB30BaHUS MPOU3BOJHOM ISl HAXOXKJEHUS HAWITY4lIEro
pelieHus B NPUKIAIHbIX 3afa4ax. HaxoxaeHue cKopoCTH AJis Mpolecca, 3aJaHHOTO
dbopmynoit wim rpapukoM. [Ipumepsl npuMeHeHrs HHTErpaia B PU3UKE U TEOMETPHUH.
Bropas npousBoiHas u ee GU3NIECKUN CMBICIL.

YPABHEHUA 1 HEPABEHCTBA

Pemenne pannoHalIbHBIX, MMOKA3aTEIbHBIX, JIOrapu(PMUYECKUX YpaBHEHUH U
HEpPABEHCTB. PellleHMe HppanMOHAIbHBIX W TPUTOHOMETPUYECKUX YPABHEHUH U
Hepaeencms.

OcCHOBHBIE  IpHEMBI  pPELIEHUS  CHCTEM  ypPaBHEHWI:  IOACTaHOBKA,
anredOpandyeckoe CIO0XEHUE, BBEJCHHE HOBBIX IEPEMEHHbBIX. PaBHOCHUIBHOCTD
YpaBHEHHI, HEPABEHCTB, CHUCTEeM. PemieHue cucrem ypaBHEHUHM C  JBYMs
HEU3BECTHBIMU IMPOCTEHINNX TUIIOB. PemieHne cucTeM HEPAaBEHCTB C  OJHOM
IIEPEMEHHOM.

JlokazarenbcTBa HepaBeHCTB. HepaBeHCTBO O cpeaHeM apu(MeTHUYecKoM Hu
CpEaHEM I'€OMETPUUYECKOM JIBYX UHCEIL.

Hcnonb3zoBanue cBOWCTB W rpaduKoB (YHKIMA NpH PEIIeHUH YPAaBHEHUU U
HepaBeHCTB. Mertoq wuHTepBajioB. M300pakeHne Ha KOOPAMHATHOW TUIOCKOCTH
MHOYKECTBA PEILICHUN YPABHEHNUN U HEPABEHCTB C IBYMsI IIEPEMEHHBIMHA U HUX CHUCTEM.

[IpruMeHeHne MaTeMaTHYECKUX METOJOB JUIsl PELICHUS COAEPKATENbHBIX 3a/1a4
U3 pa3IMuYHbIX OOJacTe HaykKd W NpakTHKU. MHTepmperauus pe3yibraTa, yder
pEAbHBIX OTPAHUYCHUM.



OJIEMEHTBI KOMBMHATOPUKHU, CTATUCTUKU U TEOPUU
BEPOSITHOCTEN

Tabmuunoe u  rpaduueckoe  mpeAcTaBiIeHUE  JaHHBIX.  Yucnoswie
Xapaxmepucmuku psi008 OaHHbIX.

[ToouepenHblii 1 OTHOBPEMEHHBII BEIOOP HECKOJIBKUX 3JIEMEHTOB U3 KOHEYHOTO
MHOXecTBa. DOpMysbl 4YHCIIa MEPECTAHOBOK, COYETAHMM, pa3MelleHui. Pemenue
KoMOuHaTOpHBIX 3amad. dopmyna Omroma Herotona. CBoiicTBa OMHOMHAIBHBIX
koa¢¢umentoB. Tpeyronapauk [lackans.

DneMeHTapHbIe U CIOXHbIE COObITHA. PaccMOTpeHHE CilydaeB M BEPOSTHOCTh
CYMMBl HECOBMECTHBIX COOBITHH, BEPOSTHOCTH MPOTHBOIOJIOKHOTO COOBITHSL.
lonusmue o Hezagucumocmu cobvimuii. Beposmnocms u cmamucmuveckas uacmoma
HacmynieHus cooblmus.

Tenra u nmoBepxHocTu BpameHus. [{WIvMHAp U KOHyC. YCEUEHHBIM KOHYC.
OcHoBaHue, BBICOTa, OOKOBasl IMOBEPXHOCTb, oOOpasymomas, pas3BepTka. Ocesbie
ceueHus U ceueHus napaiienvbHvle OCHO8AHUIO.

[Iap u chepa, ux ceuenus. dwiunc, eunepoona, napabona Kak cedeHus KOHyca.
Kacarenbnas miockocts k chepe. Cepepa, enucannas 8 MHO202paHHUK, c@epa,
ONUCAHHAS OKONO MHO20SPAHHUKA.

Lununopuueckue u KoHuuecKue nOBEepXHOCMU.

O0bemMbl Tes1 W IUIOIIAAM UX TOBepXHOcTeil. [lonamue 06 obveme mena.
OmHowenue 06bemo8 no00OHbIX mei.

dopmynel o0beMa KyOa, Mmapajiieienuriena, Npu3Mbl, MUWIHHAPA. DOpMyJibl
oO0beMa mmupamMuabl U KoHyca. PopMmysbl IUIOMAAM MOBEPXHOCTEH LWIMHApA W
koHyca. ®opmyiel o6bema 1apa u miomnaau chepel.

Koopaunarel u BeKTOpHBI. JlekapTOBBI KOOpAMHATHI B ITpocTpaHcTBe. DopMyIia
paccTosiHUSL MEXAY IBYMS TOUKaMH. YpaBHeHUs chepbl u niockocmu. Popmyna
PACCmOosiHUSA OM MOYKU 00 NIAOCKOCHIU.

Bekropel. Monyns Bektopa. PaBeHcTBO BeKTOpoB. CJ0KEHHE BEKTOPOB U
YMHO)XKCHHE BEKTOpa Ha YHUCJIO. YToJI Mexay Bekropamu. KoopauHatel BekTopa.
CkansipHoe npousBeneHue BeKTOpoB. KosmmHeapHbie BeKTOpHI. Pa3noxkeHne BekTopa
[0 JIBYM HEKOJUIMHEApHbIM BekTopam. KommanapHbeie BeKTOphl. PasznokeHue 1o
TPEM HEKOMILJIAHAPHBIM BEKTOPAM.

Bo3MoxxHO mpoBefieHUE YyYEOHBIX 3aHSATHH B JUCTAaHUMOHHOM pexume. [lpu
MPOBEICHUM TUCTAHIMOHHBIX 3aHITHM HUCMOIB3YIOTCS 00pa30BaTesibHbIE TIATPOPMBI
PO, Bnoc, Buaeomarepuaisl ¢ npuMeHeHueM Zoom, Y outube, BUJIEOYpPOKH.



TemaTnyeckoe IIIAHUPOBAHUE
(6 yacoB B Heneno, 33 Hexenn, 198 yacos B roxa)

Paznen, Tema ypoka

Monyns 1. IToBTOpenue
3a kypc 10 kiacca.

Tema 1. IToBTOpeHue
kypca 10 kiacca

VYpok 1. UppaunoHanbHble YpaBHEHUS U
HEpaBEHCTBA

Ypok 2. UppanroHanbHbIE YPaBHEHUS U
HEpaBEHCTBA

VYpox 3. IlokazarenbHbIe ypaBHEHUS U
HEPaBEHCTBA

VYpok 4. Iloka3aTenbHble ypaBHEHUS U
HEpaBEHCTBA

VYpok 5. Jlorapudpmudeckre ypaBHeHUS U
HEpaBEHCTBA

VYpok 6. Jlorapudpmudeckre ypaBHEHUS U
HEpaBEHCTBA

VYpok 7. Tpuronomerpuueckue Gopmyabl

VYpok 8. Tpuronomerpuueckue Gpopmyabl

VYpok 9. IapannensHOCTh U
MEPIEeHIUKYIISIPHOCTD MPSIMBIX U
IIJIOCKOCTEN

VYpok 10. [TapamiensHOCTh U
MEPIICHAUKYIISIPHOCTD MPSIMBIX U
TJTIOCKOCTEM

VYpox 11. BxonHast KoHTposibHas paboTa

VYpox 12. AHanu3 KOHTPOIBHON paboThI

Mopyns 2.

Tpuronomerpuueckue

byHKIMN
Tema 2.
Tpuronomerpuyecku
e GpyHKIMHN

Ypok 13. O6sacTh onpeIecHus |
MHOYECTBO 3HAUCHHIA
TPUTOHOMETPUUECKUX (PYHKITHI

VYpok 14. O6nactb onpeaeneHus U
MHOECTBO 3HaYEHUH
TPUTOHOMETPUYIECKUX (DYHKIUIT

VYpoxk 15. YéTHOCTH, HEUETHOCTH,
MEePUOJUIHOCTh TPUTOHOMETPHUECKHUX
byHKIMI

VYpok 16. YéTHOCTH, HEUETHOCTD,
HepI/IO,Z[I/I‘-IHOCTI: TpI/IFOHOMeTpI/I‘-ICCKPIX




byHKIMI

Ypok 17. YéTHOCTH, HEUETHOCTD,
MEPUOJAUYHOCTH TPUTOHOMETPUUECKHUX

byHKIMI

VYpox 18. CBOHCTBO (DyHKIIMHU Y = COS X U
e€ rpadux

VYpox 19. CBOHCTBO (GyHKIIMU Y = COS X U
e€ rpadux

VYpok 20. CBoiCTBO (PYHKIIMHU y = Sin X U
e€ rpaduk

VYpok 21. CBOMCTBO (PYHKIIMHU y = Sin X U
e€ rpaduk

VYpok 22. CoiicTBa u rpaduku QyHKIUN y
=tgXny=ctgx

VYpox 23. CpoiicTBa u rpaduku GyHKIHHA y
={gXuy=ctgx

VYpox 24. OO6paTHBIE TPUTOHOMETPHUYECKHE
dyHKIMM

VYpox 25. OOpaTHBIE TPUTOHOMETPHUYECKHE
dyHKIMM

Ypok 26. Ypok 06001ieHus u
CHUCTEMaTU3allMy 3HAHU

VYpok 27. Koutponbnas pabota Nel no
teme «TpuroHoMerpudeckue QyHKITANY

VYpok 28. AHau3 KOHTPOJIbHOMN paboThI

Monyins 3. BekTopsl B
IIPOCTPAHCTBE

Tema 3. [TorsaTue
BEKTOpa B
MIPOCTPAHCTBE

VYpok 29. [TonsiTue BeKTOpa B
IIPOCTPAHCTBE.

VYpok 30. CnoxxeHue 1 BoIMUTaHUE
BEKTOPOB. Y MHOKEHUE BEKTOpa Ha YUCIIO.

VYpok 31. CnoxxeHue u BoIMUTaHUE
BEKTOPOB. YMHOXEHHE BEKTOPA Ha YUCIIO.

VYpok 32. KommuiaHapHble BEKTOpA.

VYpok 33. Penienue 3a1a4 BEKTOPHBIM
METOJIOM

VYpok 34. Pemenue 3a/1a4 BEKTOPHBIM
METOJ0M

Tema 4. Meton
KOOpP/IMHAT B
MIPOCTPAHCTBE

VYpoxk 35. [IpssmoyrosibHas cucrema
KOOPJHMHAT B MPOCTPAHCTRE.

VYpok 36. [IpsimoyroJibHas cuctema
KOOPJAMHAT B MPOCTPAHCTBE.




VYpok 37. KoopauHatel BeKTOpa.

VYpoxk 38. KoopuHatel BeKTopa.

Ypok 39. CBsi3b MEXIy KOOpAMHATAMHU
BEKTOPOB 1 KOOPJIMHATAMH TOYEK.

Ypoxk 40. CBsi3b MEX1y KOOpAMHATAMHU
BEKTOPOB 1 KOOPJIMHATAMH TOYEK.

VYpok 41. IIpocteiimue 3axaun B
KOOpJMHATAX.

VYpoxk 42. [Ipocreiinive 3a1a4u B
KOOp/IMHATAX.

VYpok 43. Yron Mexay BEKTOpaMHU.
CkasipHOE ITPOHM3BEICHUE BEKTOPOB.

VYpok 44. Yron Mexay BeKTOpaMU.
CKaJIsIpHOE MTPOU3BEIACHUE BEKTOPOB.

Ypok 45. BeruuciaeHue yrioB MExKIy
HPSIMBIMU U IJIOCKOCTSIMM.

VYpok 46. l{enTpanbHas, oceBas,
3epKaybHas cumMeTpuu. [lapamnensHsii
MEPEHOC.

VYpok 47. KoutponbsHas padota Ne2 mo
teme «BekTopbl. MeTo1 KOOpIMHATY.

VYpoxk 48. KoutponbHas padota Ne2 o
teme "BekTopsl. Meton koopauHar'.

VYpok 49. Ananu3 ommooK.

Monyns 4.
IIpousBoaHas u eé
TE€OMETPUUYECKUN CMBICT

Tema 5.
IIpousBogHas u eé
r€OMETPUYECKHUN
CMBICT

VYpok 50. [Ipenen nocnenoBareabHOCTH

VYpok 51. [Ipenen nocienoBareabHOCTH

VYpok 52. [Ipenen pyHkuun

VYpok 53. [Ipenen pyHkuun

VYpoxk 54. HenpepbIBHOCTh PYHKIUT

Ypok 55. Onpenenenue mporu3BOTHOM

VYpox 56. [IpaBuna muddepeHmpoBanus

VYpok 57. [IpaBuna auddepeHunpoBanus

VYpox 58. [IpaBuna muddepeHmpoBanus

VYpok 59. [IpousBoHas CTeeHHON
byHKIIHN

R

VYpok 60. [IpousBoaHas cCTeneHHON
byHKIIHN

VYpok 61. [IpousBoaHas 3IeMEHTapHBIX
byHKIMI




VYpoxk 62. [Ipon3BoHast 37IeMEHTAPHBIX
byHKIMI

Ypok 63. 'eoMeTprudecKuid CMBICIT
MIPOU3BOIHOMN

VYpox 64. ['eomeTprueckuii cMbICT
MPOU3BOIHOMN

VYpok 65. ['eomeTpuueckuii cMbICT
MPOU3BOJHOMN

Ypok 66. Ypok 06001meHus u
CHCTEMAaTH3alUU 3HAHHIA

VYpok 67. KourponbHas padora Ne3 mo
teMe «lIponsBoanas u e€ reomeTpu4ecKuin
CMBICTI»

Ypok 68. AHanu3 KOHTPOILHOU PabOTHI

Monynsb 5. Tena
BpAaLICHUS

Tewma 6. IToustTue
TeJI BPAICHHUS U MX
WA (0 116:D107 ¢
[TOBEPXHOCTH

VYpox 69. [Nonsarue numuaapa. [Inomans
HOBEPXHOCTHU LIWJIMH/PA

VYpoxk 70. [Tonstue mumuaapa. ITnomans
MTOBEPXHOCTH ITWJIHHIPA

Ypok 71. [Tonstue uununapa. [Tnomane
MTOBEPXHOCTH ITWJIHHJIPA

Ypok 72. [lonstue konyca. [Inomans
MTOBEPXHOCTH KOHYCa

Ypok 73. [Tonsitue konyca. [nomans
MTOBEPXHOCTU KOHYyCa

VYpok 74. [lonsiTue yceu€HHOro KOHyca.
[Inomanp NOBEPXHOCTH yCEUEHHOTO
KOHyca

VYpok 75. [loHsTHE yceu€HHOrO KOHYCa.
[Tnoma e MOBEpXHOCTH yCEUEHHOTO
KOHYCa

Ypok 76. Cdepa u map. YpaBHeHHE
cepsl

VYpok 77. BzaumHoe pacriosioskeHue chepbl
u mockoctH. KacarenpHas IIIocKOCTh K

chepe

VYpox 78. Chepa. [ap. [Tnomans chepsr

Ypok 79. Pemenwne 3amad mo teme «Tema
BpalEHUs»

Ypoxk 80. Pemenwne 3amad mo teme «Tena
BpAaICHHs)

VYpok 81. Pemenne 3anad no reme «Tena
BpAIICHUSD




VYpok 82. KonrponbHas padora Ned mo

teMe 110 teme «nmmnap. Konyc. Hlapy» !
VYpok 83. KourponbHas padora Ned mo
1
teMe 110 teme «nmmnap. Konyc. Hlapy»
VYpok 84. Ananus ommbox 1
Mopyns 6. [Ipumenenune
IIPOU3BOJHOM K
UCCIIEJOBAaHHIO
byHKIMI
Tema 7.
Haxoxnenue
CBOWCTB (DYHKIIUH C
PUMEHEHHEM
IIPOU3BOIHOM
VYpok 85. Bo3pactanue u yObiBaHHe 1
byHKIIUN
VYpok 86. Bospactanue u yObiBaHue
byHKIIUN 1
Ypok 87. Bo3pacranue u yObiBaHUEe
byHKIIM 1
VYpox 88. DxcTpemymbl GyHKINN 1
VYpox 89. DxcTpemymbl GyHKIUN 1
VYpok 90. Haubosnpiiee u HauMeHblee
3HaueHUsl QYHKIUU 1
VYpok 91. Haubonpiiee u HaMMeHbIIee
3HaueHUs! QYHKIUU 1
Ypok 92. HaubGosbIree 1 HaMMEHbIIEe
3Ha4eHUs: QYHKIUU 1
VYpox 93. [IpousBoaHast BTOPOTO MOPS/IKA,
BBINYKJIOCTh U TOUKH Iepernoda 1
Tema 8.
IIpumeHeHue
MIPOU3BOJHOM K
MOCTPOCHUIO
rpadukoB QyHKINN
Ypok 94. [Toctpoenune rpadukoB GyHkmuid | 1
VYpok 95. [Toctpoenue rpadpukoB GpyHKImi | 1
VYpok 96. [Toctpoenue rpapukos GpyHKmii | 1
VYpok 97. [loctpoenue rpadukoB GpyHKmit | 1
Ypok 98. Ypok 06001eHus u
cHCTEeMaTHU3alluy 3HaHUH 1
VYpox 99. KonrponsHast pabota Ne 5 mmo
teme «lIpumMeHeHue nponu3BOAHOM K
HCCIEAOBAHUIO (DYHKITHI 1
VYpox 100. AHanu3 KOHTPOJIEHOH PabOTEI 1
Monyisb 7.

ITepBooOpaznas




Tema 9.
IlepBooOpazHas u e€
reOMETPUYECKUI
CMBICT

Ypoxk 101. IlepBooOpa3znas

Ypok 102. IlepBoobpa3zHas

VYpoxk 103. IIpaBuita Hax0XIEHUS
1EPBOOOPA3HBIX

Ypok 104. IIpaBuna HaXOKICHUS
IEPBOOOPA3HBIX

VYpox 105. ITnomans KpUBOIMHEHHON
tparneiyu. VIHTerpa i ero BoIYUCICHUE

VYpox 106. ITnomans KpUBOIMHEHHON
tparneiyu. VIHTerpa 1 ero BoIYUCICHUE

VYpok 107. Ilnomaaps KpUBOJIMHEHHOM
tpanenuu. HTerpan u ero BEIYUCICHNUE

Ypoxk 108. Beruucnenue miomianeit puryp
C TIOMOIIIFIO HHTETPAJIOB

Ypoxk 109. Beruucnenue miomianeit puryp
C TIOMOIIIFI0 HHTETPAJIOB

VYpok 110. Beruucnenue miomianeit puryp
C TIOMOIIIFIO HHTETPAJIOB

VYpok 111. IlpumeHenue UHTErpagoB s
pemeHust pu3nyecKux 3aaay

VYpok 112. IlpuMeHeHne UHTErpaIoB s
pemeHust pu3nyecKux 3amaay

VYpok 113. Ilpocreiimue
b depeHIanbHble ypaBHEHUS

VYpok 114. Ypoxk 000011eHus 1
CHUCTEMaTU3allMy 3HAHUI

VYpox 115. KonrponbHas pabota Ne 6 o
teme "[lepBoobpa3nas u naTerpan”

VYpoxk 116. AHanu3 KOHTPOJIbHOM pabOThI

Moy 8. O0BEM Ten

Tema 10. [Tousarue
00BEMa

VYpok 117. Ilousatue 06pémMa. O0bEM
IPSIMOYTOJILHOTO MapaJuIeseunea

VYpoxk 118. Tlonstre 06pémMa. OO0BEM
MPSIMOYTOJIHHOTO MapajuieNenuneia

Ypok 119. O0sEM npsMoii npu3Msl,
OCHOBAaHHEM KOTOPOH sABIsIETCS
MPSIMOYTOJIBHBIN TPEYTOJILHUK

Ypok 120. Teopembl 06 00bEME IPsAMOIA
IIPHU3MbI 1 HUJIMHIPA

VYpok 121. Teopemsr 06 00BEME TTPsAMOiL
NPU3MBI U HAJIHHAPA




VYpok 122. Beruncinenue 00bEMOB TeJ C
MTOMOIIBIO OMPEACIEHHOTO UHTErpata

VYpok 123. Beruncinenue 00bEMOB TeJ C
MIOMOIIIBIO OTIPEICTIEHHOTO HHTErpaia

Ypok 124. O6béM HaKIIOHHON TTPU3MBI

Ypok 125. O6béM HaKIIOHHON TTPU3MBI

Ypok 126. O6bEéM nmupaMuibl ¥ KOHyCa

VYpox 127. O6bEM nupaMuabl 1 KOHyca

Ypok 128. O6wEMm mapa

VYpok 129. O6bEM mapoBOro CErMeHTa,
IIAPOBOTO CJIOS ¥ IIAPOBOTO CEKTOpa

R kR, R] -

VYpok 130. Pemenue 3a1a4 1mo reme
«O0BEM 1IAPOBOT0 CETMEHTA, LIAPOBOT0
CJIOSl ¥ IIAPOBOT'0 CEKTOPaY

VYpox 131. ITnomans chepsr

VYpok 132. Ypoxk 00001mIeHNS 1
CHCTEMAaTH3allMU 3HAHHIA

VYpok 133. KontpoasHas padora Ne 7 o
teme "O6béM Ten"

Ypok 134. Aranu3 ommbok

Mopyns 9.
KombOuHaTtoprka

Tema 11.
KomOunaropuka

VYpok 135. Marematuueckasi HHIyKIUs

Ypok 136. MaremaTuveckasi HHIyKITUs

Ypoxk 137. [IpaBuso nmpousBeneHusl.
Pa3menienust ¢ mOBTOpEHUSIMU

VYpox 138. IlepecraHOBKH

VYpox 139. Pazmemienust 6e3 moBTOpeHHIA

VYpok 140. Coueranus 6€3 MOBTOpPEHUH U
6unoM HproToHa

R kR - [R]-

VYpox 141. Coueranus 6e3 NOBTOpEHU 1
6unoM HpioToHa

VYpox 142. Couetanus ¢ MOBTOPEHUSIMHU

VYpok 143. Ypoxk 000011eHNS 1
cUCTEMaTH3aIuy 3HAaHUH

Ypok 144. KourpompsHas padora Ne 8 mo
teme "Kombunaropuka"

VYpox 145. AHanu3 KOHTPOJIbHOM paboThI

Monayns 10. DnemeHTbI
TEOPUH BEPOSITHOCTEN

Tema 12. DireMeHTHI
TEOPUH
BEPOATHOCTEM




Ypok 146. BeposTHOCTb COOBITHS

VYpok 147. CnoxeHue BeposITHOCTEN

VYpox 148. Cnoxenue BeposTHOCTEH

VYpok 149. YcnoBHast BEpOSITHOCTb.
Hes3aBucumocTts coOOBITHIA

e

Ypok 150. BeposTHOCTh TpOU3BEICHUS
HE3aBHCHMBIX COOBITHI

VYpok 151. BeposTHOCTh TpOoU3BEICHUS
HE3aBHCHMBIX COOBITHIT

Ypok 152. ®opmyna beprymm

Ypok 153. Ypok 06001ieHus u
CHUCTEMaTU3allMy 3HAHUI

Ypok 154. KonrpomnsHas padora Ne 9 o
TeMe " DJIEMEHThl TEOPUU BEPOSITHOCTEH"

VYpok 155. AHanu3 KOHTPOJIBHON pabOThI

Monyns 11.
KomitekcHble unciia

Tema 13.
KomnekcHsle uncia
Y OTIepaIuy HaJl
HUMU

VYpok 156. OnpeneneHrne KOMILIEKCHBIX
yrcen. CloxXeHHe U yMHOXKEHHE
KOMIIJICKCHBIX YHCEJI

VYpok 157. Onpenenenne KOMILIEKCHBIX
yrcen. CloxXeHHe U yMHOKECHHE
KOMIIJICKCHBIX YHNCEJI

VYpox 158. KommiekcHO conpsikEHHbIE
qrcna. Moayinb KOMITJIEKCHOTO YHCTa.
Omnepanyy BEIYUTAHUS U JEJICHUS

VYpox 159. KomriekcHo conpshkEHHBIE
yrcna. Moaysnb KOMITZIEKCHOTO YUCTIa.
Ormnepaliy BEIYUTAHNS U JICJICHUS

VYpox 160. Tpuronomerpuueckas popma
KOMITJIEKCHOTO YHClIa

VYpoxk 161. KBagpatHoe ypaBHEHHE C
KOMITJICKCHBIM HEU3BECTHBIM

Ypok 162. Ypok 00001mIeHuS 1
CHCTEMAaTH3aIlUY 3HAHUH

Ypok 163. KorrpompsHas padora Nel0 mo
teme "KoMriekcupie uncia"

VYpoxk 164. AHanu3 KOHTPOJIEHOM PabOTHI

Mopyns 12. UTorosoe
MTOBTOPEHHE

Tema 14.
[Ipocreiimue
TEKCTOBBIE 33]1a41




Ypoxk 165. [IporieHTHI 1 BEIYUCICHUS

VYpok 166. Pemenue 3agau u3 6anka EI'D

VYpok 167. [nanumeTpusi Ha KBaIpaTHOU
penieTke, KOOPAMHATHOMN IIIOCKOCTH

VYpok 168. Pemenue 3a1au u3 6anka EI'D

VYpok 169. Pemenne npocTeimmx
ypaBHEHUU

VYpok 170. Pemenue 3aga4u u3 6anka EI'D

VYpok 171. Pemenue 3anau u3 6anka EI'D

Rl R k|~ |k~

VYpok 172. Pemenne miaHUMEeTPUIECKUX
3aga4. HaxoxaeHue 3J1eMEHTOB
MHOTOYTOJIbHUKOB.

VYpok 173. Pemenue 3anau u3 6anka EI'D

VYpok 174. Mexanuueckuii u
TeOMETPUUYECKUN CMBICIIBI TPOU3BOTHOM

-

VYpox 175. MccnenoBanue GpyHKIui ¢
TOMOIIBIO TPOU3BOAHOM

VYpok 176. Pemienue 3anau u3 6anka EI'D

VYpok 177. Ilpocreiimue
CTEPEOMETPUYECKHUE 3aaUH

VYpok 178. Pemenue 3anau u3 6anka EI'D

Ypok 179. Beruucnenue u
1peoOpa3oBaHKe BhIPAKEHUN

R

VYpok 180. Beruucnenue u
peoOpa3oBaHKe BhIPAKEHUN

VYpok 181. Pemienue 3a1au ¢ mpuKiIagHbIM
coJIepKaHUEM

VYpok 182. Pemienue 3aqa4 ¢ MpyKIaIHBIM
coJIepKaHUEM

VYpok 183. Pemienne TeKCTOBBIX 3a/1a4

VYpoxk 184. Pemienne TeKCTOBBIX 3a/1a4

VYpok 185. Penienne TeKCTOBBIX 3a/1a4

VYpok 186. MccnenoBanue GpyHKIuii ¢
MMOMOIIBIO TPOU3BOJIHOMN

R |RkrkrR] -

VYpox 187. ccnenoBanne QyHKIui ¢
TIOMOIIBIO TPOU3BOIHOM

VYpox 188. PemeHre TpuroHOMETPUIECKUX
ypaBHEHUN

VYpox 189. Pemenre TpuroHOMETPUIECKUX
ypaBHEHUN

VYpok 190. Pemenne cMenanHbIX
HEPaBEHCTB

VYpok 191. Pemenne cMenmanHbIX
HEPABEHCTB

VYpok 192. dunancoBas maTeMaTHKa




VYpok 193. Pemenue 3a1au u3 6anka EI'D

VYpok 194. Pemenue 3a1a4d u3 6anka EI'D

VYpox 195. AnmunmcTpaTuBHAs
KOHTpOJIbHAast padota 3a Il moayroaue

Ypok 196. AaMuHUCTpaTHBHAS
KOHTpoJIbHas1 paboTta 3a Il nonyronue

VYpoxk 197. AHanu3 KOHTPOJILHOM PabOTHI

VYpox 198. AHanu3 KOHTPOJILHOM PabOTHI




