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ITOSICHUTEJIBHASA 3AIINCKA
Pabouas mporpamma  yrayb6seHHOrO  ypoBHS — yueOHOro  TpeameTa
«Maremaruka» 10-11 Kacc, KOTOPbIA BK/IIOUaeT B cebsl U3yueHre ABYX MOIyJeu
«Anrebpa ¥ Haya/la MaTeMaTHYeCKOro aHaiu3a» U «I'eoMeTpusi», OpUEeHTUPOBaHa



Ha yuammxca 10-11 kmaccoB, cocTaB/ieHa B COOTBeTCTBUM C DejepasbHbIM
roCyZlapCTBeHHBIM CTaHAAPTOM CpefiHero oOiiero o6pa3oBaHWs Ha OCHOBe
aBropckor niporpammel  C.M. Hukoneckur, M.K. IloramoB wu gp.,
ory0/IMKOBaHHOW B COOpHUMKe «AsireOpa M Hayaja MaTeMaTHYecKOro aHajm3a.
COopHuK paboumx mnporpamm. 10-11 kmaccel: yueb. mocobue s
o0O1ieobpa3oBaTeibHbIX OpraHu3aluii: 0a30Bblii U yrayOjeHHbI ypOBHU /
cocraBuTenb T.A. BypmuctpoBa. — 2-e u3g., nepepab. — M.: TIpocBeienue, 2018
r., u aeTopckou miporpammbl JI.C. ArtaHacaH, B.®. byty3soB u ap.
onybmikoBaHHOU B cObopHuKe «I'eomeTpusi. COopHUK paboumx rporpamm. 10-11
K/accel»: yueb. ITocobue st obijeobpa3oBaTe/ibHBIX OpraHu3aluii: 6a30BbIi U
yrayOeHHbIM ypoBHU / cocTaBuTesnb T.A. BypmuctpoBa. — 2-e u3f., mepepab. —
M.: IIpocseluenue, 2018 r.;

YMK «MaTteMmaTuKa». Y/1y0/IeHHbIA YPOBEHb:

1. Anrebpa ¥ Hauasa MaremMaThueckoro aHanmmsa. 10 Kmacc, yueOHUK [jis
yuammxcsi  001jeoOpa3oBaTe/ibHbIX — yupeXx/eHui  (MpOouIbHbIN  YPOBEHb)
C.M.Huxkoneckuii, M.K.IlotanmoB, H.H.Pemiernukos, A.B.IlleBkun - M.:
[Ipocsenienue, 2016r.;

2. Anrebpa ¥ Hauajla MaTeMaTMueCKoro aHanau3a. 11 kmacc, yueOHMK s
yJaluxcsi  001meoOpa3oBaTe/lbHBIX — yupeXxAeHuH  (TIpoduIbHbI  yPOBEHb)
C.M.Huxkonbckuii, M.K.IlotanmoB, H.H.Pemiernukos, A.B.IlleBkun - M.:
[Ipocsenyenue, 2016r.;

3. 'eometpust 10-11 knacc yueOGHMK /7151 yyaluxcs 001eobpa3oBaTe/lbHBIX
yupexxgenn  JI.C.AtaHacsiH, B.®D.byrty3oB, C.B.KagomueB u gap. - M.:
[Ipocseienue, 2016r.

B COOTBeTCTBMM C OCHOBHOM 00pa3oBaTe/IbHOM IIPOrPaMMOM  IIIKOJIBI
denepasbHOTO TOCYJApPCTBEHHOTO 00pa3oBaTeNbHOTO CTaHZApTa CpPegHero
obiiero obpa3oBaHusi 1o MmaTematuke 10-11 kmacc (yriy06/ieHHBIN YpOBEHb)
paccunTaHa Ha 408 yacoB 3a 2 rojia o6yuenus B 10-11 kmacce: 10 kmacc-204 yaca,
11 knacc- 204 vaca, 6 uacoB B HeJjent0; Bcero 408 yacoB 3a 2 rozsia 00yueHusl.

I Ilnanupyembie pe3y/ibTaThl 0CBOEHHSA YUeOHOro mpegMmera
«Maremaruka» (yryi1y0/ieHHbIH YPOBEHb)

JIMYHOCTHBIE:

- ¢ OpMHPOBAHHOCTH MUPOBO33pEeHMUsI, COOTBETCTBYIOIIIEr0 COBPEMEHHOMY
YPOBHIO DA3BUTHUA HAYKW; KDUTUYHOCTb MbLIIIJIEHWA, YMEHHE DACITO3HABATH
JIOTUUeCKU HeKOPPEeKTHbIe BbICKa3bIBaHUSI, OTJIMUATh TUTIOTe3y OT (PaKTa;

- TOTOBHOCTB ¥ CTIOCOOHOCTH BECTU JUAJIOT C APYTUMH JIFOAbMU, JOCTUTATh
B HEM B3aMOTIOHMMaHUsI, HAXOAWUTh OOIIHe 1Ie/TM U COTPYAHUYATD /ISl UX
JOCTVKEHUSI;



- HaBbIKM COTPY/ITHAYECTBA CO CBEPCTHUKAMHU, AETbMU MJI/ILLETr0
BO3pacTa, B3pOC/ILIMU B 00pa30oBaTe/IbHOM, O0ITIeCTBEHHO M0JIe3HOH, YueOHO-
MCCeIoBaTe/TbCKOM, TTIPOEKTHOW U APYTUX BUZAX AesiTe/IbHOCTH;

- TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHMUIO, B TOM UKCIIe
camoobpa3oBaHUIO, Ha MPOTS)KEHUU BCeM »KM3HU; CO3HATe/IbHOe OTHOLLIeHHe K
HerpepbIBHOMY 00pa30BaHKI0 KaK yC/IOBUIO YCIEITHON mpodecCHoHambHOM U
00I1leCTBEHHOM [leATeTbHOCTH;

- 3CTeTUUECKOe OTHOILIeHHe K MUPY, BK/TF0Uast 3CTETUKY ObITa, HAYYHOT'O
1 TEXHUUECKOT'0 TBOPUECTRa;

- 0CO3HAHHBIM BLIOOD OyAyIIelt mpodeccuy ¥ BO3MOKHOCTh pearu3aliiu
COOCTBEHHBIX ’KM3HEHHBIX TIJIAaHOB; OTHOIIIeHKe K MpodeCcCroHaTbHOM
JesiTelTbHOCTA KaK BO3MOKHOCTH YUaCTHS B PeIlIeHUH JINUHBIX,
00II[eCTBeHHBIX, TOCYZAPCTBEHHBIX, O0I[eCTBEHHBIX MTP0bJieMm;

MeTarnpe/MeTHbIe:

- yMeHHe CaMOCTOSITe/IbHO OTpe/ieNsSiTh 1eJd CBOero 00yueHus, CTaBUTh
1 opMy/IMpOBaTh AJisi cebsi HOBbIe 3a/lauM B yuebe U Mo3HaBaTeIbHOU
NesiTeNTbHOCTU, pa3BUBaTh MOTUBBI U MHTEPeChl CBOel M03HaBaTe/IbHOM
nesiTeNTlbHOCTY;

- yMeHHe CaMOCTOSITe/IbHO TIJIAHUPOBATh MyTH AOCTHXKEHUS 1iefield, B TOM
yKc/ie albTepPHAaTUBHbBIE, 0CO3HAHHO BLIOMpaTh Harbosiee 3G heKTHBHbIE
criocobbI pertieHUst yueOHBIX U ITO3HABaTeTbHbBIX 3a/1ay;

- yMeHHe COOTHOCUTb CBOU JIEMCTBUS C TJIAHUPYEMBIMU pe3y/ibTaTaMH,
OCYLLECTB/ISITh KOHTPOJ/Ib CBOEU J1eATe/IbHOCTH B MIPOLiecce JOCTHKEeHUS
pe3yJibTara, Omnpe/iesiTh CIIOCOOI /IeHCTBUM B paMKaX TpelyIoXKeHHbIX yC/I0BUM
1 TpeOOBaHUI, KOPPEKTHUPOBATh CBOU [IeHCTBHUS B COOTBETCTBUHM C
V3MEHSIIOLIENCS CUTyaLuen;

- yMeHHe OI|eHUBaThb MPaBUILHOCTh BBIMIOTHEHUS yueOHOM
3ajaun, COOCTBEHHbIE BO3MOXKHOCTH €€ pellleHus;

- BJIaJileHre 0CHOBAaMM CaMOKOHTPOJIsI, CAMOOLIeHKH, TIPUHATUS pellleHri
Y OCyILleCTB/IeHUs] 0CO3HAHHOTO BbIOOpa B yueOHOM 1 MO3HaBaTe/TbHOU
nesiTeNTlbHOCTY;

- yMeHHe MPOyKTHUBHO 00I11aThCsl ¥ B3aMO/IeliCTBOBATh B
TrpolLiecce COBMECTHOM esiTe/IbHOCTH, YUUThIBaTh TO3ULUU APYTUX
YUYaCTHUKOB JlesiTeNTbHOCTH, 3 (PeKTUBHO pa3pellaTh KOHPIUKTHI;

- BJIaJleHre HaBbIKaMM M03HaBaTeIbHOU , yueOHO-UCC/Ie/IoBaTeIbCKOM U
TIPOEKTHOM [lesiTe/IbHOCTH, HaBbIKaMH pa3peliieHus mpobjiem; criocoOHOCTh U
TOTOBHOCTh K CAMOCTOSITe/IbHOMY TIOMCKY METOZIOB pellleHus TTPaKTHUeCKHUX
3a/lay, MPUMMEHEeHUI0 Pa3/IMUHbIX MEeTO/0B MO3HAHUS;

- TOTOBHOCTD U CITOCOOHOCTB K CaMOCTOSITe/TbHON MH(OPMaI[MOHHO-
TI03HaBaTe/IbHOM JIeATeIbHOCTH, BK/IIOUasi yMeHHe OPUeHTUPOBAThLCS B
Pa3/IMYHbIX UCTOUHHUKAX I/IH(i)OpMaL[I/II/I, KPpUTHYECKH OLI€HHNBATb U
WHTEPIPEeTUPOBaTh NHHOPMAIHIO, TIOJTYYaeMYH0 U3 Pa3/INUHbIX UCTOUHUKOB;

- YMeHue UCII0JIb30BaTh CPeJCTBa MHPOPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX
texHosiorui (MKT) B pellieHWY KOTHUTUBHBIX, KOMMYHUKATUBHBIX U



OpraHM3alMOHHBIX 3aZiau ¢ cobsoieHreM Tpe6oBaHU SPrOHOMUKU, TEXHUKU
6e301acHOCTH, TUTHEHBI, pecypcocbepeskeHHsl, TIPABOBLIX 1 9CTeTUUECKHUX HOPM,
HOpM MH(OPMAaI[MOHHOM 6e30macHOCTH;

- BJIaJieHHe S3bIKOBBIMU CPe/ICTBAMU — YMeHHe SICHO, JIOTUYHO U TOUHO
M371araTh CBOIO TOUKY 3PEHMsI, UCTIO/Ib30BaTh aZieKBaTHbIE S3bIKOBBIE CPe/ICTBA;

- BJIaJileHre HaBbIKaMU M03HaBaTe/IbHOW pedieKCHY KaK 0CO3HaHUS
CoBepIllaeMbIX /IeiCTBUNM U MBIC/IUTE/IbHBIX MPOLIECCOB, UX Pe3y/bTaToB U
OCHOBaHWM, IPAHUL] CBOEr0 3HaHWsI M He3HAHUSI HOBBIX MO3HaBaTe/IbHbIX 3a/lau
Y CPe/ICTB UX JOCTHKEHUSI;

npegMeTHbIe (yr/1y0/ieHHBINA YPOBEHB):

-copMHUPOBaHHOCTh MPe/ICTaBAeHUH 0 MaTeMaTUKe Kak 4acTu
MHPOBOU KYJIbTYpPbI M O MeCTe TeOMeTPHH B COBPEMEHHOM LIMBU/IU3aL1H, O
criocobax ornvcaHusi HA MaTeMaTUUeCKOM si3bIKe SIBJIEHUM peasibHOTO MUPa;

- C()OpMHPOBAHHOCTb TIPE/ICTAaB/IEHU O MaTeMaTUUYeCKHX TOHATHSAX Kak
O Ba&)KHEUIIMX MaTeMaTHUYeCKUX MOjle/siX, T03BOJISIOINIUX OMNUChIBaTh U
u3yuyaTb pasHble TMpOLECChl U SIBJeHUs; TIOHMMaHWe BO3MOKHOCTU
aKCHOMaTHUYeCKOT0 TIOCTPOeHHsI MaTeMaTHUeCKUX Teopui;

-c(hopMHPOBaHHOCTH TIPE/[CTaBIeHU 0 HEOOXOIUMOCTH JJ0KA3aTeIbCTB TIPH
000CHOBaHWY MaTeMaTUYeCKUX YTBEP)KJeHUM U PO/ aKCUOMAaTHKU B
TIPOBe/IeHUH [JIeTlYKTUBHBIX PacCy»K/|eHU;

- chOpMHUPOBAHHOCTh TIOHSITHUIMHOTO aririapaTa 1o OCHOBHBIM pa3ziesiaM Kypca
reoMeTpUY; 3HaHWSI OCHOBHBIX TeopeM, (OpPMYJT U YMeHUsI UX TIPUMEHSITh; YMEHUsT
AO0Ka3bIBATh T€OPEMEI U HAXOAWTh HECTdHAapTHEIE CHOCO6bI pelieHusd 3aaa4,

- chOpMHUPOBAHHOCTb YMEHUM MO/IeTUPOBATh peaibHble CUTYal[|H,
MCC/IeIOBATh TIOCTPOEHHBIE MO/Ie/IH, UHTEPIIPETUPOBATh TIO/TyUeHHbIN Pe3y/IbTaT;

- BJIaJieHre TeOMeTPUUEeCKHM S13bIKOM; pa3BUTHE YMEHUs UCTI0/Ib30BaTh €ro
JJ1S1 OTIMCaHUs MPeMEeTOB OKPY>Karoll[ero M1Upa; pa3BUTHE MPOCTPaHCTBEHHbBIX
TIpe/icTaB/IeHUM, W300pa3uTeTbHBIX YMEHHUM, HaBbIKOB TeOMeTpPUUeCKUX
TOCTPOEHUM;

- BJIaJIeHHe MeTO/laMH /I0Ka3aTe/bCTB M aJIfOPUTMOB peIlleHus; yMeHue UX
MIPUMEHSITh, TIPOBOAUTE JI0Ka3aTe/TbHbIe PaCCY»X/I€HHsI B X0OZie PellleHus 3a/iay;

- BJIaJileHre OCHOBHBIMU TTOHSATUSIMU O TUIOCKUX Y TIPOCTPAHCTBEHHBIX
reoMeTpruueckux (Urypax, ux OCHOBHbIX CBOMCTBaX; COPMHUPOBAHHOCTb YMEHUS
pacro3HaBaTh Ha YepTeKax, MoJle/isIX U B pealbHOM MUpe reOMeTpHUYecKre
burypsl; MprMeHeHHe W3yUeHHbIX CBOMCTB reoMeTpruueckux Guryp u opmyn
Q11 peliieHunsl TeOMeTPUUeCKrX 3a/iad U 3a/lau C IPAaKTUUeCKHUM COojiepyKaHueM;

- BJIaJieHre HaBbIKaMU UCTI0/Tb30BaHUsI TOTOBBIX KOMITbIOTEPHBIX
TIPOrpaMm MpU pellieHuH 3afiay;

- BJIaJIeHUe CTaH/JapTHBIMU MPUEMaMH PeIIeHUs parfiOHaIbHBIX U
MpPalMOHA/bHBIX, IOKA3aTe/TbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUECKUX YpaBHEHUH
Y HEPABeHCTB, UX CUCTEM;

- chOpMHUPOBAHHOCTD TIPEZICTABIEHUH O MPOLIECCaX U SBJIEHUSX, UMEOIUX
BEPOSITHOCTHBIM XapaKTep, O CTaTUCTUUECKHUX 3aKOHOMEPHOCTSIX B PealbHOM
mMupe, 06 OCHOBHBIX TIOHSITHSIX 3/IeMEHTapHOW TeOpUH BePOSITHOCTEH;



chOpMUPOBAHHOCTb YMEHUI HAaXOAUTh U OLIeHUBAaTh BEPOSITHOCTH HACTYIL/IEHUS
COOBITHY B TIPOCTEMIIINX MPAKTUUECKUX CUTYaLUSX ¥ OCHOBHbBIE
XapaKTePUCTUKKU Cy4YaliHbIX BEeJIMUMH;

- chopMUPOBAHHOCTh TIPeCTaB/IeHH 00 OCHOBHBIX TIOHSATHSAX
MaTeMaTHU4YeCcKOro aHa/u3a U UX CBOMCTBAX, BjaZileHue YMeHUeM
XapaKTepHU30BaTh MOBe/ieHre (YHKIMM, UCTI0Ib30BaHUE TI0/TyYeHHbIX 3HaHUU
[/1s1 OMTMCaHWS U aHa/In3a peabHbIX 3aBUCUMOCTEH;

- B/IaJleHMe YMeHMUSIMU COCTaBJ/IeHUS BEPOSITHOCTHBIX MO/efiel MO yCJIOBUIO
3afjaud ¥ BBIUMCEHUsS BEpPOSITHOCTH HACTYIUIeHHsI COOBITUA, B TOM 4YHC/e C
npuMeHeHreM (opMyn KOMOMHAaTODMKM UM OCHOBHBIX TeOpeM Teopuu
BEpPOSITHOCTEeW; UCC/IeJIOBaHUE CTyUYalHbIX BEJIMUMH I10 UX pacipeie/IeHUIO.

IVIAHUPYEMBIE PE3YJ/IbTATHI N3YYEHUSA YUYEBHOTI'O
IMPEJMETA «MaremaTuka» (yr/j1y0/ieHHbIi yPOBeHb)

Ilnanupyemsble pe3y/ibTaThbl H3yueHHs 10 TeMe «UHC/10BbIe U OyKBeHHbIE
BbIPpa)KeHHI»

BbINyCKHMK HAyUYHTCA:

BBITIOJIHATL apyu(MeTUUeCKUe [eWCTBUS, COYeTasi YCTHble M TMHMCbMEHHBIE
MpUeMbI, TPUMEHEeHHEe BBbIUMCIUTENbHBIX YCTPOMCTB; HaXOAWUTb 3HAUEHUS] KOPHS
HaTypa/JbHOW CTeleHH, CTeleHW C palMOHa/JbHbIM T[IOKa3aTeseMm, Jjorapudma,
WCTIONb3ysl TIpU HeoOXOAMMOCTU BbIUMC/UTE/bHBIE YCTPOWMCTBA; I0Jb30BAThCS
OLIeHKOU U MPUKUKOW MPU NPAKTUYECKUX pacyeTax;

MNpUMEHATh IIOHATHUA, CBA3daHHbIE C OeJIMMOCTBIO IeJ/IbIX YKCesl, IIpYU pelieHrnr
MaTeMaTH4eCKHUX 3a1a4,

HaxoJJUTb KODHM MHOTOU/EHOB C OJHOW TlepeMeHHOM, pacK/a/biBaTh
MHOT'O4JIEHbl HA MHO>KUTEJIY;

MPOBOAUTL  TpeoOpa3oBaHMs UUC/IOBBIX W OYKBEHHBIX  BbIpa)KeHUH,
BKJIFOUAIOIUX CTeTIeHH, Pa/IKasibl, ToraprudMbl U TPUrOHOMeTpUUecKue QyHKIUH.

BbINyCKHUK MOJIYYUT BO3MOXKHOCTD:

BBITIO/IHATh TpPaKTUUeCKWe pacueTbl Mo (opMmyrnaM, BK/ouasi (OpMYJibl,
cofiepyKallive CTerieHU, paJuKasbl, J1OrapupMbl U TPUTOHOMeTpUUeckue (QyHKIUH,
py  HEoOXOAMMOCTH HCII0J/Ib3ysl CIpaBOYHble MaTepuasbl M IIPOCTeMIie
BBIUKC/IUTE/TbHbIE YCTPOMCTBA.

IInaHupyemMble pe3y/bTaThbl U3yUeHHs M0 TeMe « DYHKIIMUA U

rpa¢uku» BbINyCKHUK HAyYUTCA:

- ompejieNiITh 3HaueHue (PYHKIMH 110 3HaUeHHI0 apryMeHTa P Pa3/InyHbIX
criocobax 3aziaHus GyHKINY;

- cTpouTh TpadyKu W3ydeHHbIX (QYHKIMH, BBITIOHATL TTPeoOpa3oBaHus
rpaduKoB;

- OTUCHIBATH 10 TpaduKy U 1o ¢hopmyJie MoBe/ieHre U CBOMCTBA (DYHKIIWA;



pelllaTh ypaBHEHHs, CUCTeMbl YpaBHEHW, HepaBeHCTBa, MCI0JIb3ysl CBOMCTBA
byHKUMN 1 uX rpadrueckre rpeCcTaBIeHuUs.

BbINyCKHUK MOJYYUT BO3MOXKHOCTD:

OMUChIBaTb U WCC/Ie[JOBaTh C TIOMOIIbI0 (DYHKI[MM peanbHble 3aBUCHMOCTH,
TIpe/ICTaB/IATh UX Tpaduuecku; UHTePIPeTHPOBaTh rpayKu peabHbIX MPOLIeCCOB.

Ilnanupyemble pe3yabTaTbl H3yUeHHMs 10 TeMe «YpaBHeHUA WU
HepaBeHCTBa»

BbInyCKHMK HAYyUYHTCA:

peliaTh palMOHa/bHbIE, TOKa3aTe/bHble W JIOrapu(MUUecKue ypaBHeHUs M
HepaBeHCTBa, UppalOHabHble U TPUTOHOMETPUUeCKUe YPaBHeHHs], UX CUCTEMBI;

JI0Ka3bIBaThb HECJIOXKHbIE HEPABEHCTBA;

peliaTb TEKCTOBbIE 3a37jaud C TIOMOLbI0 COCTAaBJI€HUS YpaBHEHUW, U
HepaBeHCTB, UHTEPIIPeTUPYS pe3y/bTaT C YYeTOM OrpaHUYeHUN YCI0BUS 3a/jaul;

n300pakaTh Ha KOOPAWHATHOM IJIOCKOCTU MHOXXEeCTBA pellleHui ypaBHEeHU U
HEepaBeHCTB C IBYMs [IepeMeHHbIMU U UX CUCTEM.

HaXO[UTh TPUOKEeHHbIe pellleHUs] YpPaBHEHUM W UX CUCTeM, HWCIOJb3Ys
rpadruuecKuii MeToz;

pellaTh ypaBHEHHsl, HEpaBeHCTBA M CUCTEMBbI C TIPUMEHEHHEM Ipa(uuecKux
ripe/iCTaB/IeHUM, CBOMCTB (DYHKI[WIA, TIPOM3BO/IHOM;

BbINyCKHUK MO/JTy4YHUT BO3MOKHOCTb:

UCMO/Mb30BaTh TPUOOpeTeHHble 3HaHWSA UM YMeHUsi B  TMPaKTHUeCKOU
JesITeIbBHOCTY UM TIOBCEJHEBHOM JKU3HM [Ji1 TIOCTPOEHUSI U UCC/e0BaHUs
MPOCTEUIINX MaTeMaTUUeCKIUX MOZEen.

IInanupyemble  pe3y/bTaTbl HM3yUYeHHsI 1O TeMe  «3JJIeMEHTHI
KOMOHMHATOPHKH, CTAaTUCTHKH M TEOPUH BEPOSITHOCTEN»

BbINyCKHUK HAYUYHTCA:

- pelliaTh MpoCTelilie KOMOMHATOPHbBIE 3a[jaul MeTO/JoM repebopa, a Takxe C
WCI0/Ib30BaHUEM WU3BeCTHbIX (opMy/, TpeyroabHUKa Ilackassi; BBIUKCISATh
KoapduimenTsl OuHoma HbioTOHAa 10 dopMysie ¥ C  HUCIOJb30BaHUEM
TpeyroJibHUKa [lackans;

- BBIYMC/ISTh, B IPOCTEHUIIMX CyUasix, BEPOSATHOCTH COOBITUM Ha OCHOBE
Mo/icueTa Yuc/ia UCXo/0B.

BbINyCKHHK MO/JyYUT BO3MOXKHOCTh:

- aHa/M3MpOBAaTh peasibHble UUC/IOBbIe laHHbIe, Mpe/iCTaB/leHHbIe B BU/IE
Jvarpamm, rpa(uKoB;

- aHa/IU3MPOBaTh UHPOPMALIUIO CTaTUCTUUECKOTO XapaKTepa.

I'eomeTpus

IInanupyemblie pe3y/bTaTbl H3yueHUsi N0 TeMe « IlapanienbHOCTH
NPsIMbBIX M IJIOCKOCTEH»

BbInyCKHMK HayUYHTCA:

* u300paxkaTb reoMeTpuuecKye (GUTyphl U TeJla, BHITOTHSITD YEPTEX 110
YCJIOBUIO 3a/1a4y;



* peliaTb reoMeTpuyeckue 3aJaud, OMNMUPAsCh HAa U3yueHHble CBOWCTBA
TJIAaHUMEeTPUUECKUX U CTepeoMeTPUUeCKUX (Uryp U OTHOIIeHWA MeXIy HUMH,
TIpUMeHsIst anre6panuecKyii U TPUTOHOMETPUUECKU arlrapar;

* TIPOBOJIWTH ZOKa3aTe/ibHble PacCy)KAeHHUs TIPU pellleHuH 3afiau, 0Ka3bIBaTh
OCHOBHbIE TEOPEMbI KypCa;

*  BBIUMC/ISTH JIMHEWHbIe 3/71eMeHTbl W yIJibl B  TIPOCTPAHCTBEHHBIX
KOHGUTYpaLUsiX, 00beMbl U TUIOIAiN TTIOBEePXHOCTEeH TIPOCTPAHCTBEHHBIX TeT U UX
MTPOCTEUIITNX KOMOMHALHM;

* TIPUMEHSITb KOOPAWHATHO-BEKTOPHBIA METO/| /i BHIUMC/IEHUSI OTHOIIIEHHUH,
PacCTOSIHUU U YTJIOB;

* CTPOUTH CeueHHUsI MHOTOTPAaHHUKOB 1 M300pakaTh CeueHUs Tesl BpalljeHus;

BbINyCKHUK MOJTy4YHUT BO3MO)KHOCTb:

UCMO/Mb30BaTh TMPUOOpeTeHHble 3HaHWSA UM YMeHUsi B  TMpPaKTHUeCKOM
[esITelIbHOCTU Y TTIOBCeJHEBHOM JKU3HU JIJISL:

e 1vcCiaefoBaHUsS (MOZeTMPOBaHMs) HECTIOXKHBIX MPaKTUUeCKUX CUTyalydd Ha
OCHOBE U3yUeHHBIX (DOPMYJI U CBOMCTB (DUTYD;

® BLIUMC/EHWs [JIWH, TUIOMaZiei M O0BEMOB peanbHbIX OOBEKTOB IpH
pellleHrH TTPAaKTHUEeCKHUX 3a/iau, WCI0JIb3ysl NP HeoOXOAUMOCTH CIIPABOYHHUKH U
BBIYUC/IMTETbHbIE YCTPOKCTBA

TpeOyemble pe3y/IbTaThbl 00yueHHSA

YucioBble U OyKBeHHbIE BBIPA)XKeHHUSA

yMeTb:

* BBITIOJIHATH apudMeTHUeCKWe IeHCTBHUS, coueTass YCTHble W THMCbMEHHBIe
TIPUEMbBI, TIPUMEHSII BBIUMC/IATEbHBIE YCTPOMCTBA; HAXOAWTb 3HAUEHHS KOPHS
HaTypajbHOM CTereHW, CTeleHW C PpalMOHA/bHBIM TIOKa3aresieM, Jjorapudma,
WCTIOJb3ysl .TPU HEeOOXOJWMOCTU BbIUMCIUTE/bHBIE YCTPOWMCTBA; I10/Ib30BaThCS
OLIEHKOM Y TIPUKHW/IKOM TIPY MPAaKTAUUECKHUX pacueTax;

* TMPOBOJUTL TI0O W3BECTHbIM (hopMysaM U TIpaBWIaM TpeoOpa3oBaHus
OYKBEHHbIX BBbIp@KEHWM, BK/IIOUAIOIIUX CTeleHd, paJuKasbl, Jorapu@mbl U
TPUTOHOMeTpUUecKre (hyHKIUY;

* BBIUMC/ISATH 3HAUEHUS YUC/IOBBIX U OYKBEHHBIX BbIPDAa’KEHHUM, OCYIIIeCTBISSA
HeoOX0IMMBbIe TI0ICTAHOBKHU M Ipeo0pa30BaHMS;

® BBLIMOJIHATL  [JIeHCTBUS C  KOMILUIEKCHBIMH  UWCJIaMH,  T10JIb30BaThCS
reoMeTpUUeCKOU WHTepripeTaljell KOMIIEKCHBIX UMCeT, B IPOCTEUIIINX C/Tyuasix
HaXOZWTb KOMITJIEKCHbIE KOPDHUM YPaBHEHUH C 1eHCTBUTETbHBIMHU
Ko3(pduLrieHTaMu

KCII0/1b30BaTh NMpHoOpeTeHHbIe 3HAHUA M YMEHHS B MPAKTHYeCKOM
AeATeTbHOCTH ¥ MOBCEAHEBHOM XU3HH Il

* MpaKTUYeCKUX pacyeToB 1o ¢opMysiaM, BKIOuUas (OpMyJibl, COAeprKalljue
CTereH!, PaJivKasbl, JorapudmMbl ¥ TpUroHOMeTprUUeckue GYHKIUMH, oOpalijasich
npyd HeoOXOAUMOCTM K CIIPABOYHBIM MaTepyajiaM U TIpUMeHsisl TIPOCTeMIIve
BBIUMC/IUTE/IbHBIEe YCTPOMCTBA.



DyHKIUU ¥ rpadPuKu

yMeTh:

* orpefiesisATh 3HaueHWe (PYHKI[MU M0 3HAUeHUI0 apryMeHTa MPU pa3TuyHbIX
criocobax 3asanus GyHKIUH;

* CTPOUTB IpaviKu U3yUYeHHbIX (QyHKLIN;

* OMUCHIBATH M0 TpadUKy U B MPOCTEUIINX CAydasix Mo hopmyJie MoBeAeHUe U
CBOMcCTBa QyHKLINY;

* Hax0oUTh Mo TpadrKy HYHKLMM HAUOO/IbIIINe U HauMeHbIlIie 3HaueH!s;

* pelllaTh YpaBHeHUsI, MPOCTeMIIIMEe CUCTEMb] YPaBHEHWM, UCTIONb3Ysl CBOUCTBA
byHKUMIA 1 UX rpaduKy;

* YICC/Ie/IoBaTh B MPOCTEMIIUX C/1ydasiX (yHKLMA HA MOHOTOHHOCTb, HAXO/IUTh
HauOOJIbIITEe U HAaUMeHbIIMe 3HaueHus1 QYHKIIUM, CTPOUTh IpaMKU MHOT'OUIEHOB
M TpOCTEMIIMX palyOHalbHBIX (QYHKLMHA C MCI0JIb30BaHWEM  arrapara
MaTeMaTUUeCKOTO aHa/lK3a; HCI0/Ib30BaTh MPHOOpeTeHHbIe 3HAHUA U YMEHHUS B
NPaKTHYeCKOH /lesTeIbHOCTH U MOBCeAHEeBHOMN KU3HH [|/Ifl

* OMMCaHUS C TIOMOIIbIO (PYHKLIMI pa3/IMUHBIX 3aBUCUMOCTEM, TIpe/|CTaBIeH s
ux rpadryecky, MHTeprnpeTaliu rpauKoB.

Haua/sia MaTeMaTHuecKoro aHaau3a

yMeTh:

* BBIUMC/ISATH TTPOU3BO/IHBIE 1 TIEPBOOOPA3HbIe 3/IeMeHTapHbIX (DYHKIIUM,
VICITI0JIb3Ysl CIIPABOYHBIE MaTepHaJIbl;

*  BBIYMUCJIATH B TIPOCTEMILNX CTyuasix MJIOL[AAU C UCI0/Ib30BaHUEM
TIepBO0OPa3HOM;

KCII0/1b30BaTh NMPHOOpeTeHHbIe 3HAHUA U YMEHHUA B MPAKTHYECKOM
AeATeTbHOCTH U MOBCEJHEBHOMN XU3HU JAJIs

* pellieHWs TIPUK/IQHBIX 3a/lay, B TOM 4YUC/ie COLMaJbHO-3KOHOMUUYECKUX U
¢bU3MUeCKUX, Ha BbIUMC/IEHHE HauOOMbIINX W HAUMEHBIIWX 3HaueHuld, Ha
Hax0KJeHHe CKOPOCTH U YCKOPEHUs.

YpaBHeHus 1 HepaBeHCTBA

yMeTh:

* pelllaTh pallMOHAJIbHBIE, TI0OKa3aTe/bHble U jorapupMuueckKie ypaBHeHUs U
HepaBeHCTBa, NPOCTellve UppaljoHaibHble 1 TPUTOHOMeTPUUeCKHe ypaBHEHUS,
WX CUCTEMBI;

* COCTaB/IATh YPaBHEHHsI Y HepaBeHCTBA T10 YC/IOBUIO 3a/jauy;

*  HCII0/Ib30BaTh rpauueckuii MeTo/ AJisi MPUOIM)KeHHOTO pellleHus
ypaBHEHHUU U HEPaBEHCTB;

* u300pakaTh Ha KOOPIMHATHOM MJIOCKOCTA MHOYKECTBA pellieHnH
TIPOCTEMUIITNX YPaBHEHUM U UX CUCTEM.

KCII0/1b30BaTh NMPHOOpeTeHHbIe 3HAHUA U YMEHHUA B MPAKTHYECKOM
AeATeTbHOCTH U NMOBCEJHEBHOMN XU3HU JAJIs

* [IOCTPOEHUS U UCCJIe0OBaHUs TIPOCTEUILINX MaTeMaTUUeCKUX MOJesei.

O/1eMeHThI KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEPOATHOCTEN

yMeTh:



* pelaTh MpocTefiiive KOMOMHATOPHbBIE 3a7jlaul MeTO/[0M repebopa, a Takxe C
HCTI0/Th30BaHNEM M3BeCTHBIX (JOPMYJI;

* BBIYUC/IATH B MPOCTEMIINX CAyUasix BEPOSATHOCTH COOBITUM Ha OCHOBe
roJicyeTa ymncsia MCXOZ0B.

KCI10/1b30BaTh NMpHo0OpeTeHHbIe 3HAHKUA ¥ YMeHHS B MPAKTUYeCKOM
AeATeTbHOCTH U TMOBCeJHEeBHOM KU3HU JIJIs1

* aHa/IM3a peaibHbIX UMC/IOBLIX JJaHHBIX, TTPe/ICTaB/IeHHbIX B BU/le AUarpamm,
rpaduKoB;

* aHa/MM3a MHGOPMAIMKM CTaTUCTUUECKOTO XapaKTepa

Tpebyembie pe3y1bTaThl 00ydYeHUsI BHITYCKHUKOB 10 TeOMeTPUH

J0/OKHBI 3HATh:

* . MHororpaHHuky. IIpu3Ma, ee ocHOBaHUsl, OOKOBble pebpa, BBICOTa,
OoKoBasi TOBepXHOCTb. [IpsiMasi ¥ Hak/JIOHHasi, mpu3Ma. [IpaBwibHas TpuU3Ma.
[Mapannenenumnes. Ky6.

* [Tupamuja, ee ocHOBaHUe, OOKOBBIE pebpa, BbICOTa, OOKOBast IOBEPXHOCTb.
TpeyronwsHas nmupamuzia. [IpaBuabHas nupamuzia. Y ceueHHasi MUpaMuza.

* CumMmmeTpuu B Kybe, mapassienernurnesie, ipusmMe U nupamuze. [ToHsITHE O
CUMMETPUM B TIPOCTPAHCTBe (LieHTpa/ibHasi, OcCeBasi, 3epKasbHasi). [IpumMepsbl
CMMMETPUH B OKPY>KaroLl[eM MUpe.

* CeuenHus Kyba, Ipy3Mbl, TUPaMU/BbI.

* [IpexacraBieHre 0 MpaBUIBHBIX MHOTOTPAHHUKAX (TeTpasAp, KyO, oKTaszp,
J0IeKa3p U UKOCas3/p).

* Tena u nmoBepxHocTH BpaujeHusi. LIWIMHAD M KOHYC. YCEUeHHBbIM KOHYC.
OcHoBaHue, BbiCOTa, OOKOBasi IMMOBEPXHOCTb, OOpa3syioiijasi, pa3BepTka. OceBbie
CeUyeHUs U CeueHus, rnapasie/ibHble OCHOBAHUIO.

* Illap u cdepa, ux ceueHusi, KacareabHasi TIJIOCKOCTb K cepe.

* OObeMbl Ten W TUIOMIQJH WX TMOBepxHOCTel. IloHsATHe 00 oObeMe Tea.
OTHolreHre 06beMOB TTOZ00HBIX Te.

* ®opMynbl obbema KyOa, MpsSMOYTOJLHOTO Tiapasulieiernivre/ia, ITPU3MBbI,
mwiHapa. dopmynbl obbema TMpaMuAbl M KoHyca. Popmysibl TUIOIIAIU
TOBepXHOCTeH MUIMHAPA U KOHyca. @opMybl 00bema I1apa 1 TUIommau cdephbl.

* KoopgvHatel ¥ BeKTOpbl. [leKapTOBbI KOODAMHATBI B TPOCTPAHCTBE.
dopMyisia pacCTOSIHUSI MeX/1y ABYMsI TOUKaMU. Y paBHeHUsI Cpepbl U MJI0CKOCTH.
@dopmysia pacCTOSIHUS OT TOYKHU 10 TVIOCKOCTH.

* Bexkrtopel. Mogynb BekTOpa. PaBeHCTBO BeKTOpOB. Cji0)KeHHe BEKTOPOB U
YMHOKEeHVe BeKTOpa Ha 4YMCJ/I0. YTOJ MeXIy BekTopaMu. KoopauHaTel BeKTOpa.
CkaJisipHOe pou3Be/ieHre BEKTOPOB.

J0/DKHBI yMeTh:

* pacro3HaBaTb Ha uYepTe)xax M MOjesiX MPOCTPAHCTBEHHbIE (POPMBI;
COOTHOCHUTh TPeXMepHbIe 00beKThI C UX OIMHMCAaHUSIMH, N300payKeHUSIMU;
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* aHa/JM3UPOBAaTh B TIPOCTEUIINX C/TyYasix B3aMMHOE pacriosiokeHre 00beKTOB
B TIPOCTPAHCTBE;

* wu300pa)kaTb OCHOBHbIe MHOTOTPAHHUKU U KDYIJIble Tesla; BBITIOJHSATD
YyepTeXXHU IO yCI0BUSIM 3a/jay;

* CTPOUTH MpOCTeliie ceueHUs: Kyba, Mpr3Mbl, MUPaMU/IbI;

* pellaTh TJIAHUMETPUUECKUe U TIPOCTelllie CTepeoMeTpruuecKre 3aJjaud Ha
HaxXoXK/leHre TeoMeTpUUYeCcKrX BeJIMUUH (JIJ1MH, YIJIOB, IIoljazieil, 00beMOB);

* WCIMO0JIb30BaTh IPU PELLeHUH CTePeOMeTPUUeCKUX 3a/jay TJlaHUMeTpUUeCcKue
(hakThl U METO/IbI;

* MPOBOJUTH JJOKa3aTebHbIe PACCY>KIEHUS B XOZle PeLleHUs 3a/1ay;

*  BAafieTh ~ KOMIETeHIMSIMHU:  yueOHO-TI03HaBaTe/NbHOM,  I[@eHHOCTHO-
OpUEHTAI[MOHHOM,  pedieKCHMBHOW, KOMMYHMKATUBHOH, WHGbOPMal[OHHOM,
COLIMA/IbHO-TPYJOBOM.

*  CrocoOHBI  HMCTIO/B30BaTh IPHUOOpeTeHHble 3HAaHUS W yMEHUs B
TPaKTUUeCKOM JieITe/lbHOCTU U TTIOBCeIHEBHOM »KU3HMU:

® 11 UCCaeloBaHus (MOJeIMPOBaHUS) HEeC/IOXKHBIX MPAaKTUUeCKUX CUTYaLui
Ha OCHOBe M3yUYeHHbIX (POPMyYJ U CBOMCTB (PUTYD;

® BLIUKCIeHUs 00BeMOB U TIIONaZield TTIOBepPXHOCTEeM MPOCTPAHCTBEHHBIX TeJl
IIPU  peIlleHrr TpakKTUUeCKWX  3aJlay, WCIOMb3ys MNpu  HeoOX0AUMOCTH
CMIPaBOYHUKU U BEIYUC/IUTE/IbHBIE YCTPOMCTBA

II. COAEP)XAHUE YUEBHOI'O ITPEIMETA «MaTtemaTuka»

10 knacc

Anredpa ¥ HaYya/la MaTEMaTHYECKOT0 aHA/TH3a:

1.leicTBuTe/IbHBIe umncaa.lloHsTue felictBuTebHOro uucia. CBOUCTBa
JeMCTBUTEBHBIX urce/l. MHOKeCTBa YMCeT U OTlepaliu HaJi MHOXKeCTBaMU YMCel.
[ToouepeaHbIli ¥ OAHOBPEMeHHbIN BBIOOD HECKOJBKUAX 3/IEMEHTOB M3 KOHEUHOTO
MHO>KecTBa. POpMYyJibl UMC/a MepecTaHOBOK, COYeTaHWM, pa3MelleHni. PerieHve
KOMOWHATOPHBIX 3a/ay.

2.PanjoHa/ibHbIe YpPaBHeHUs1 U HepaBeHCTBa. PaijioHa/ibHbIe BbIpaKeHUs.
dopmyna OwHoMa HpioTOHa, CBOMCTBAa OWHOMHHA/IBHBIX KO3(PUIMEHTOB,
TpeyrosibHUK [lackans. PalyoHasbHble ypaBHEHWS W HepaBeHCTBAa, METO[
VIHTEPBAJIOB pelleHUs HePaBeHCTB, CUCTEMbI PallMOHA/IbHbIX HEPAaBEHCTB.

3.Kopenb crenmeHu n. [loHsartuve ¢yHKIMK, ee 006sacTu ompejeneHds U
MHO>KecTBa 3HaueHuH, rpadrika GyHKimu. OyHKIMsA y = X, Te n N, ee cBoiicTBa
u rpaduk. [ToHATHe KOPHS cTereHu N>1 U ero CBOMCTBA, MOHSTHE
apubMeTUUYeCKOro KOpHS.

4.CTeneHb MNOJIOKUTE/JIBHOr0 uMciaa. [loHaTHe cTereHU C pal¥iOHa/IbHBIM
roKa3aTesieM, CBOMCTBA CTeNeHW C paljMOHaJbHBLIM TOKa3arejneM. [loHsiTue o
ripefiesie TOC/e0oBaTe/IbHOCTU. beckoHeuHas reoMmeTpuyeckasi MpoOrpeccus U ee
cymMma. Yucso e. TloHsATHe cTereHU C JeHMCTBUTENBHBIM MoKa3aTeseM. CBOMCTBa
CTerneHu C JIeliCTBUTe/IbHBIM TT0Ka3artesieM. [IpeoOpa3oBaHre BbIpayKeHUM,
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coJlepXKallliX BO3BeJeHue B cTereHb. [loka3aTesnbHas (DyHKLUs, ee CBOWMCTBa U
rpaduk.

5.JTorapu¢mel. Jlorapudm urcia. OCHOBHOe jorapu(mMuyeckoe TOXAECTBO.
Jlorapudm npousBesieHHs], YaCTHOIO, CTeleHU, Mepexos; K HOBOMY OCHOBAHMIO.
[Tpeobpa3oBaHre BbIpa)KeHUH, CojepsKalux Jorapudmel. Jlorapudmuueckas
(byHKIUs, ee CBOMCTBA U TpaduK.

6.IToka3aTenbHble M JiorapuMuUecKHe ypaBHeHUsI U HepaBeHCTBaA.
[TpocTelillive mMoOKa3aTenbHble O JOrapu(pMUyeckde YpaBHeHUs. YpaBHEHUS,
CBOJSALLIMECS K TIPOCTEULIIMM 3aMeHOU Hern3BeCTHOTO. [IpocTeliiive noka3aTe/bHbIe
0 jorapu(gmuyeckre HepaBeHCTBa. HepaBeHCTBa, CBOASAIIMECS K NTPOCTEULLIM
3aMeHOMN HeH3BeCTHOTO.

7.CHMHYC M KOCHMHYC yrJja M uMciaa. [lonsatue yrya. PagvanHas mepa yria.
CHHyC, KOCMHYC, TAHT€HC U KOTAHTeHC MPOU3BOJIBHOTO YI/ia U JAEeUCTBUTEIBHOIO
yycsa. OCHOBHOE TPUIOHOMeTPUYeCKOe TOXKAEeCTBO [Jis CHHyCa W KOCHHYCa.
[ToHATHS apKCHHYyCa, apKKOCHHYCa.

8.TaHreHc ¥ KOTaHreHC yrjia M YMc/ia. TaHreHc U KOTaHreHC yriia U Yucia.
OcCHOBHbIe TPUIOHOMETPUYECKHe TOXK/eCTBa [i/I1 TAaHMeHCa YU KOTaHTeHCa.
IToHaTre apKTaHreHca Yuc/a.

9.®opmyabl caoxenusi. KocuHyc cymmbl (M pa3HOCTH) [JBYX YIJIOB.
dopMyJibl /151 JOTIOHUTEBbHBIX yT/I0B. CUHYC CyMMBI (M Pa3HOCTH) JBYX YTJIOB.
CyMMa ¥ pa3HOCTb CUHYCOB Y KOCUHYCOB. @OpMYyJIbI [/I IBOMHBIX U ITOJIOBUHHBIX
VIJIOB.

10.TpuronomerpuyeckneyHKIUMUMCIOBOr0apryMeHTa.
TpuroHomeTrprueckre (PyHKLMM, UX CBOMCTBA U IrpapUKu, NEPUOJUIHOCTD,
OCHOBHOU MEePHUOJ,

11.TpuroHomerpuueckre ypaBHeHMss M HepaBeHcTBa. [Ipocreine
TPUTOHOMETPUUeCKre ypaBHeHUs. TpUrOHOMeTprUYeCKUe ypaBHeHMsl, CBOASLLeCs
K  TpOCTEMIIMM  3aMeHOW  HEeW3BeCTHOrO. [IpuMeHeHMe  OCHOBHBIX
TPUTOHOMETpUUeCKUX ¢GopMyn [y pellieHUs ypaBHeHuWi. OJHOpOAHbIE
ypaBHEHUS.

12.BepoATHOCTH COOBITHSL. [TOHATHS 1 CBOMCTBA BEPOSITHOCTH COOBITHSI.

13.YacroTa. Y c/;ioBMSl BEpOATHOCTH.

14.ATorosoe noBTOpeHue.

I'eomeTpus:

1. Hekoropble cBejeHus U3 IUIAHUMeTpUM. PellleHue TpeyrosbHUKOB.
BbruvicieHre GucceKTpUC W MeAuaH TpeyrosibHUka. Popmysa ['epoHa u apyrue
dopmynbl A7 ToWIaAW TpeyronbHUKa. Teopema YeBwl. Teopema MeHenas.
CBOUCTBa U TIPU3HAKW BITMCAHHBIX W OMUCAHHBIX YeTbIPEXYTOJIbHUKOB. YTJIbI B
OKPY’>XHOCTU. MeTpuueckyie COOTHOILIEHUSI B OKPY>KHOCTHU. ['eomeTpuyeckue mecra
TOUEeK B 3aZlauax Ha nmocrpoeHue. ['eomeTpruueckue rnpeoOpa3oBaHUs B 3aJjauax Ha
noctpoeHre. O pa3pelIMMOCTH 33Zilau Ha TIOCTPOeHHe. JJUIWIC, rurepboia,
napaboiia.
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2.BBegenrie. Axkcuombl  crepeoMeTpud.  CylllecTBOBaHME  TJIOCKOCTH,
MPOXOJALIeN yepe3 [aHHYIO TPSIMYI0 U [JaHHYI0 TOUKy. [lepeceueHuve mnpsiMou C
MJI0CKOCTBI0. Cy11eCcTBOBaHME TIJIOCKOCTH, TIPOXOASALIEN yepe3 TPU JaHHbIe TOUKHU.

3. IlapaiienbHOCTh MPAMBIX M IJIOCKOCTeH. [lapanenbHble TpsiMble B
npoctpaHcTBe. [Ipy3HaK mMapaiebHOCTU NpAMBIX. [Ipu3HaK mnapasienbHOCTH
MpSIMOM U TIOCKOCTU. [IpU3HaK mnapasienbHOCTH TIocKocTel. CyliecTBOBaHUe
TJIOCKOCTH, Tlapa//IeJIbHOM JaHHOW MI0CKOCTU. (CBOMCTBa TMapaslie/ibHbIX
riockocTeld. IlapaniensHoe MpoeKTHUpoBaHue. V300pa)keHWe TTPOCTPAHCTBEHHBIX
(GUryp Ha TJIOCKOCTH.

4. TlepneHAMKYJAPHOCTh MPAMBIX U IUIOCKOCTeH. [leprneHAUKYISIPHOCTB
MpsIMbIX B MpocTpaHcTBe. [Ipr3HaK neprieHAUKYISIPHOCTU MPSMOU U TIJIOCKOCTH.
[TocTpoeHue  TieprieHJUKYJSPHBIX  TIPIMOM U MIOCKOCTH.  CBOWCTBa
MepreH/JUKY/ISIpHbIX TPSIMOM U TIJIOCKOCTH. IlepmeHAuKy/asp W HaK/IOHHasl.
Teopema 0 Tpex nepneHAuKYy/sspax. IIpu3HaK neprieHAUKYISIPHOCTH TIJIOCKOCTEHN.
PaccTrosgHue Mexxy CKpeLMBaroLMUCS TIPSIMBIMHU.

5. MmHuororpanauku. MHororpaHHuku. [Ipusma. IIpsamas v nnpaBuibHas
nipu3mebl. [IpaBuIbHBIE MHOTOTPaHHUKM.

6. 3ak/IrouuTe/IbHOE NIOBTOPeHHe Kypca reomerpuu 10 kiacc.

11knacc

Anredpa v Haya/ia MaTeMaTHYECKOr0 aHa/In3a:

1. ®dyukiuu U ux rpaduku. DsieMeHTapHble (yHKIUU. VcciegoBaHue
(GYyHKIUM U MOCTpOeHHe UX rpaUKoB 3/eMeHTapHbIMU MeToZamMu. OCHOBHBIE
criocobbl mpeobpa3oBanus rpaduKoB. ['paduku GyHKIHM, CoepKaII[X MOAYJIH.

2. Ilpepen pyHKiMU M HenpepbIBHOCTb. [loHSITHe Tipefena (QyHKLIUM.
OpHOCTOpOHHME TIpefiesibl, CBOMCTBA TipefiesioB. HemnpepbIBHOCTb (DYHKIMM B
TOYKe, Ha WHTepBajie, Ha OTpe3Ke. HenpeprIBHOCTb 37€MEHTAapHBbIX (PYHKIIWM.
Pa3pbiBHbIE QYHKIIWU.

3. Oo6parsbie pyHknuu. [ToHsaTre obpaTHOM QyHKIMK. B3arMHO oOpaTHbIe
¢dbyskiu. O6paTHbIe TPUroHOMeTpUUecKre QyHKIUH.

4. IlpousBognas. Ilonsitne npousBogHOoM. [Ipon3BOAHAas CyMMBI, pPa3HOCTH,
MPOU3Be/IeHUsI YU YaCTHOTO JIBYX (DyHKI[MK. HenpepbIBHOCTb (PYHKLIMM, UMEIOLINX
npousBojHy0, Auddepenipan. [Ipou3BoAHbIe  37eMeHTAapHBIX  (DYHKI[UH.
[TpousBozaHas cyioxHOU PyHKIMK. [Ipon3BoiHas 0OpaTHON hYHKIIUU.

5. [IpyuMeHeHne TIPOM3BOAHONW. MakKCMMyM YW MHUHUMYM  (DYHKLWU.
YpaBHeHMe KacarenbHOW. [IpubmkeHHble BBIYKMCIEHHs. TeopeMbl O CpefHeM.
Bo3pacrtanve wu ybObiBaHue GyHKIUNA. [Ipon3BO/HBIE BBLICHIMX TIOPSIJKOB.
Boeinyknocts rpadvka (QyHKUMWA. OKCTPeMyM (YHKLUUM C eJUHCTBEHHOM
KPUTHUECKOW TOUKOUW. 3a/lauM Ha MaKCUMyM U MUHHAMYyM. ACUMOTOTHL [IpoOHO-
muHenHast (QyHkuus.  IloctpoeHwe rpaukoB  (QYHKUMM C  TIPUMEHEHUEM
nipousBoiHOW. Popmyiia u psf Telnopa.

6. ITepBooOpa3Has u wuHTerpas. [loHsATHe TepBoOOpasHOi. 3ameHa
repeMeHHOW U MHTerpyupoBaHue Mo YacTsaM. [1nomaas KpUBOIMHEMHOW Tpaneuu.
OmnpeseneHHblii  uHTerpas. [IpuOMKeHHOe  BBIUKC/IEHHE — OTpe/esieHHOTO
uHTerpasa. ®opmyna HetotoHa — Jletibauiia. CBoiicTBa orpefie/ieHHBIX
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vHTerpanoB. [IpuMeHeHMe OrpeJje/IeHHbIX WHTErpajioB B TeOMeTPUUYeCKUX U
dusnueckux 3agavax. [loHsitne pauddepeHIMaIbHOTO ypaBHEHUs. 3ajjauw,
MIPUBO/SLLME K AU(pepeHLMaTbHbIM yPaBHEHUSIM.

7. PaBHOCM/IBHOCTb YpPaBHEHMM UM HePaBeHCTB. PaBHOCWIbHbIE
npeobpa3oBaHusl ypaBHeHU U HepaBeHCTB.

8. YpaBHeHus-ciegCTBUA.

[TonsATHe ypaBHeHUs-CleACTBUsA. Bo3BeleHHe ypaBHEHUSI B UETHYIO CTelleHb.
[MToTeHipoBaHue iorapudMUUIecKuxX ypaBHeHUM. [IprBesieHre MOAOOHBIX UTIEHOB
ypaBHeHus. OcBobOoXxeHWe ypaBHeHUSI OT 3HaMmeHarens. [IpumeHeHUe
Jorapu(MUUeCKuX, TPUTOHOMETPUUECKUX U APYTUX (OPMY/JI.

9. PaBHOCW/IBLHOCTH YpaBHeHMHI M HepPaBeHCTB cucremaM. Perenue
ypaBHeHM € oMolibio cucteM. YpaBHeHusi Bua f (a(x))=f(g(x)) . Peuienue
HepaBeHCTB ¢ nomoiiibio cructeM. HepaBeHctBaBuzaf (a(x))>f(g(x)).

10. PaBHOCH/IBHOCTH YPaBHeHHMI HA MHO)KecTBaX. Bo3Be/jeHre ypaBHeHUs B
YETHYHO CTeleHb. YMHOXKeHUe ypaBHeHusi Ha (PyHkiuto. JlorapudmMupoBaHve u
MOTeHI[DOBaHe YDaBHEHUM, TIpuBeieHWe TOJ00HBIX U/IeHOB, TIpPUMeHeHHe
HEKOTOPBIX (OpMYy/I.

11. PaBHOCW/IBHOCTDb HEPABEHCTB HAa MHOXKeCTBaXx.

Bo3BesieHre HepaBeHCTBa B UETHYKO CTeleHb U YMHOXXEHHEe HepaBeHCTBa Ha
(GyHKIMIO, TIOTeHI[MpOBaHWe JorapuMUUYecKUX HepaBeHCTB, IIpHBe/ieHue
10/J0OHBIX WIeHOB, PUMeHeHre HeKOTOphIX ¢hopMysi. HecTporre HepaBeHCTBa.

12. MeToa NpOMeXXYTKOB //ifl ypaBHeHUM U HEPaBEeHCTB.

YpaBHeHHs U HepaBeHCTBa C MOAY/IIMU. MeTo/ UHTepBajioB /ISt
HeTipepbIBHBIX (PYHKIIUIA.

13. Wcnonb3oBaHHe CBOMCTB (yHKIUII TpPH pelleHUM YpaBHeHUNl H
HepaBeHCTB. lcronb3oBaHue ob/acTeld CyIleCTBOBaHUS, HEOTPHUIATETbHOCTH,
OrpaHUYE€HHOCTH, MOHOTOHHOCTH U SKCTPEMYMOB (DYHKIIMM, CBOMCTB CHHYyCa U
KOCHHYCa MPY pelleHrnH YPaBHEHUN U HePaBeHCTB.

14. CucremMblypaBHeHMHCHECKO/IbKUMIHEN3BeCTHBIMM.
PaBHocunbHOCTL cucteM. CrucTteMa-ciieicTBrUe. MeToz 3aMmeHbl Hen3BeCTHBIX.
PaccyxzeHurs ¢ UhC/I0BbIMUA 3HAYEHUSIMU TIPU PellleHUH CUCTeM YPaBHEHUM.

15. UTorosoe noBTopexHue.

I'eomeTpusn:

1. MuamHAp, KoHyc u map. [lonatue uwnvHzapa. Ilnomajp rMoBepxXHOCTH
yuauHpa. [lonstue koHyca. I[1no1aab MOBEPXHOCTH KOHYyCA. Y CEUeHHbIA KOHYC.
Cdepa u map. B3aumHoe pacrioniokeHue cdepbl U TIOCKOCTH. KacatesnbHas
naockocte K cdepe. Ilnomaaes cdepbl. B3auMHoe pacrionoxeHue cdepbl U
nipsimoii. Ccepa, BricaHHasi B UIMHAPUAYECKYO MoBepxHOCTh. Cdepa, BNUCcaHHast
B KOHHUUYECKYIO TTOBEPXHOCThb. CeueHUs LIUIMHAPUYECKOM NTOBepXHOCTH. CeueHUst
KOHUUECKOU TTOBEPXHOCTH.

2. Oo0wbembr Ten. Ilonstne ob6wvema. OObeM  TIPSIMOYTOJILHOTO
napaisienenunena. O6bem mpsmoi mpusMbl. O6beM IUAMHApPA. BbruncaeHus
00BEMOB TeJT C TIOMOIIbI0 HHTerpasia. O6bemM HaKIOHHOM TTpU3MbL. O0beM
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nupamuzbl. O0beM KoHyca. O6nem mapa. O0beM 11apoBOr0 CErMeHTa, IIIapOBOT0
/1051, IIapoBoro cekropa. [1oiaas chepsl.

3. BekTopbl B mnpocrpaHcTBe. I[loHsATHMe BekTOpa. PaBeHCTBO BeKTODOB.
CriokeHue ¥ BblYMTaHUe BeKTOPOB. CyMMa HeCKOJIbKUX BEKTOpPOB. YMHOXKeHue
BeKTOpa Ha uyucno. KowmrmuiaHapHele BekTOpbl. [IpaBWio mapasenemnurefa.
PasnorkeHne BeKTOpa 1o TpemM HeKOMIIAHAPHBIM.

4.MeTo/ KOOpAUHAT B IPOCTPAHCTBe. [IpsMoyrosibHas cucrema KOOpAUHAT
B npocTtpaHcTBe. KoopanHaTel BeKTopa. CBSI3b MeXXy KOOpAWHATaMU BEKTOPOB U
KoopJiuHaTaMy Touek. [IpocTeiiivie 3a7auuM B KOOpAWHaTaxX. Y paBHeHUe Cdepsbl.
Yron mexnay BekTopamu. CKalsipHOe TMpOW3BeJeHHe BEKTOPOB. BriuncieHue
YIJIOB MeXJy IpsSMbIMU U IUIOCKOCTSIMU. YpaBHeHUe IIJIOCKOCTU. lleHTpanbHas
cumMmetrpusi. OceBasi cuMMeTpusi. 3epKaibHasg cuMMmeTpus. [lapanienbHbIn
nepeHoc. [Ipeobpa3oBaHue 1oz00usl.

5. 3ak/srounTe/sIbHOE NOBTOPEHHUE NMPHU MO/r0TOBKe K UTOr0BOU
aTTecTaluu o reoMeTpHu.

IT1. TemaTuueckoe nyiaHMpoBaHue yyeOHoro npeamera «MaremaTuka»
(Yyr/1y0/1eHHbIH YPOBEHb)

10 knacc
Asrefpa ¥ Hayajia MaTeMaTHYeCKOr0 aHa/IM3a

Ne ni/mt CopepykaHue maTepuaa Koi-
BO

4yacoB
1. [lelicTBUTE/IbHBIE UKC/Ia 12
2. PaipoHasibHbIe ypaBHeHUs] 1 HepaBeHCTBa 18
3. KopeHsb cTerneHu n 12
4. CreneHb MOJIOKUTEILHOI0 YUCIIa 13
5. Jlorapu@msl 6
6. [Toka3aTte/ibHbIe U JIoTapU(pMHUUeCKre YPaBHeHUs] U HepaBeHCTBa 11
7.CHUHYC, KOCUHYC yIJja 7
8. TaHreHc v KOTaHreHc yrja 6
9. ©opMYyJibl CII0KEHUST 11
10. TpueoHoMempuueckue (OyHKYUU YUC/A108020 aApeyMeHma 9
11. TpueoHoMempuyecKue ypasHeHusl U HepageHCcmed 12
12. DyieMeHTBI TEOpHY BEPOSITHOCTEN 8
HTorosoe noBropeHue 11

Hmoeo: | 136

10 xnacc
I'eomeTpus

HekoTopble cBeieHNs U3 VIAHUMETPUM 12
BgedeHnue 3
I'naBal. [TapaniebHOCTb NPAMBIX U MJIOCKOCTEH 16
I'n1aBa2. IlepneHguKy/IAPHOCTH NPAMBIX M IIJIOCKOCTEH 17
I'1aBa3. MHOrorpaHHMKH 14
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3ak/Il0uuTe/1IbHOE NMOBTOpPeHre Kypca reomerpuu 10 Kjacc 6
Hroro: 68
11 xnacc
Asredpa ¥ Haya/ia MaTeMaTHYeCKOr0 aHa/Iu3a
Ne i/t CopepykaHue MaTepuasna Kosn-
BO
4yacoB
I'naBal. ®yuknumu. Ilpoussousie. IHTerpasisl.
1. OyHKIMU U UX TpadUKn 9
2. Ilpepen GyHKUMY U HENIPEPBIBHOCTh 5
3. O6patHble GYHKIMU 6
4. TlpousBojHas 11
5)
[IprMeHeHre MPOX3BOAHOM 16
6. IlepBooOpa3sHasi ¥ UHTerpas 13
I'n1aBa 2. YpaBHenus. HepaBencrBa. Cucremsbl
7. PaBHOCW/IBHOCTb ypaBHEHUM 1
HEepaBeHCTB 4
8. YpaBHeHUs-C/1e[CTBUS 8
9. PaBHOCW/ILHOCTb YPABHEHUM W HEPABEHCTB CUCTEMAaM 13
10. PaBHOCH/IBHOCTb YPaBHEHUM HAa MHO)KECTBAX 7
11. PaBHOCW/ILHOCTH HePaBeHCTB Ha MHOXKeCTBaX. 7
12. MeTo; TpPOME)XXYTKOB [i/Is1 YDABHEHUU Y HEDABEHCTB. 5
13. Ucnonb30BaHWe CBOMCTB (yHKLIUM MPHY pellieHUH YpaBHeHUM U 5
HepaBeHCTB.
14. CucTtembl ypaBHEHUM C HECKOJIbKMMHY HEH3BECTHBIMU 8
HTorosoe nopropeHue 19
Nroro: | 136
11 xnacc
I'eomeTpus
I'naBa 4. IniuHjp, KOHYC, I1ap 16
I';1aBa 7. O0beMbI TeJT 18
I'naBa 4. BekTopbl B IpOoCTpaHCTBe 7
I'naBa 5. MeTo/ KOOpAMHAT B IPOCTPAHCTBe. [IBH)KeHus 14
3aK/ouMTe/TbHOE MOBTOPeHHe MPH MOAr0TOBKe K UTOT0BOM 13
aTTecTalyiy o reoMeTpum
Hroro: | 68
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