MaremaTuka. 10-11 kiaace
TemaTnueckoe IIaHUPOBAHHUE COCTABICHO HAa OCHOBE (he1epajIbHOr0 KOMIOHEHTa TOCYAapCTBEHHOTO CTaHaapTa o0Iero o0pa3oBaHus, IpUMEPH Ol
oporpaMMbl 1Mo ajireOpe M HadajlaM aHajlu3a cpeAHero (MOJHOro) oodmiero oOpa3oBaHus, (enepaabHOro IepedHs Y4eOHMKOB, PEKOMEHIOBaHHBIX
MunuctepcTBoM o0pazoBanus Poccuiickoit Denepanyiv K UCIOJIB30BaHUIO B 00pa30BaTeILHOM TpoIiecce B 001e00pa3oBaTeabHbIX yupexkacHusx Ha 2009-
2010 yueOHbIii roz, ¢ yueToM TpeOOBaHUN K OCHAIEHUIO 00pa30BaTEIBHOrO MPOLECCa, B COOTBETCTBUU C COJIEPYKAHUEM HAIOJIHEHUS YUEOHBIX MTPEIMETOB
KOMITIOHEHTa TOCYJapCTBEHHOTO CTaHAapTa o0uiero oopa3zoBaHusi, aBTOPCKOIO TEMAaTHYECKOTO MJIAHUPOBAaHUS y4eOHOro MaTepuala, 0a3ucHOro y4eOHOro
IUIaHa.

OO0mas xapakrepucTuka yue0HOro npeamera

IIpu u3ydyeHun Kypca MaTeMaTUKH Ha 0a30BOM YPOBHE IPOJOJDKAIOTCS M IOJIY4aroT pa3BUTHE COJEp)KATENbHbIC JUHUM: «Anceopay, «DyHKuyuuy,
«Ypasnenua u mepasencmea», «Inemenmvl KOMOUHAMOPUKU, MEOPUU GEPOAMHOCHMEN, CMAMUCMUKU U J02uKu», BBogUTcA nuHUA «Hauana
Mamemamuyeckozo ananuia». B paMkax yka3aHHbBIX COJEpKATEIbHbIX JIMHUM pellatoTcsl CIeyOIe 3a/1auu:

CHCTEMaTH3alusl CBEIICHUH O YHCIax; M3y4eHHE HOBBIX BHJIOB YHCJIOBBIX BBIPOKEHHH M (POPMYI; COBEPIICHCTBOBAHHE MPAKTUYECKUX HAaBBIKOB U
BBIUUCIIUTENILHON KYJIBTYpBI, PACIIMPEHHUE U COBEPILIEHCTBOBAHUE AJIreOpandyecKoro amnmnapara, ChOpMHUPOBAHHOTO B OCHOBHOM ILIKOJIE, U €r0 MPUMEHEHHUE K
pEILIEHNI0 MaTeMaTHUYECKUX U HEMAaTEMaTHYECKUX 3a]1a4;

pacliMpeHre M cUcTeMaTH3alus OOIMX CBEACHUH O (PYHKIMAX, MONOJHEHHE Kiacca M3ydyaeMbIX (DYHKIUM, WIUTIOCTpalus IIUPOTHI IPUMEHEHUS
(GYHKIUH 1715 ONMCAHUS U U3YUYEHUSI pealIbHbIX 3aBUCUMOCTEN;

pa3BUTHE IPEACTABICHUN O BEPOATHOCTHO-CTATUCTHUYECKHX 3aKOHOMEPHOCTSAX B OKPYXKAlOIIEM MHUPE, COBEPIICHCTBOBAHME HMHTEJUIEKTYaJIbHBIX U
pEUEBbIX YMEHHI IMyTeM 00OTalleHNs MaTeEMaTHUeCKOr o S3bIKa, Pa3BUTHUS JIOTHYECKOTO MBIIIICHUS.

Obweyyednvie yMeHUs, HABLIKU U CHOCODbL OesameNbHOCU
B xozne ocBoeHus coaepkaHusi MaTeMaTHYecKoro oOpa3oBaHUsl ydalliecsl OBJIaJIeBal0T Pa3sHOOOpa3HbIMH CIIOCOOaMHM AESITENbHOCTH, IPUOOPETAIOT U
COBEPIICHCTBYIOT OIIBIT:
® TIOCTPOEHUS U MCCIEA0BAaHUS MaTEMaTHUECKUX MOJIENIEeN Ui OMUCAHUs U PELLIeHUs] IPUKIIAHBIX 33/1a4, 337a4 U3 CMEXHBIX TUCIUILINH;
® BBINOJIHEHUS M CAMOCTOSITEILHOTO COCTaBJICHMS JITOPUTMHUYECKHX IMPEANUCAHUN W MHCTPYKLIMHA HA MaTeMaTHYeCKOM MaTepualie; BBITOJIHEHUS
pacueToB MPaKTUYECKOTO XapaKTepa; UCIOJIb30BAHUS MaTeMaTUYeCKUX (GOPMYJ U CaMOCTOSITENIbHOTO COCTaBJIeHUsI (JOPMYJI Ha OCHOBE 0000IIEHNS
YAaCTHBIX CIy4aeB U SKCIIEPUMEHTA;
® CaMOCTOSITENTbHOM paboThl C MCTOYHUKAMHU HUH(OpMaLUK, 0000IIEHHS M CUCTEMATHU3alMK OJIyYeHHONH UH(OpMaluy, UHTETPUPOBAHUS €€ B JTMUHBIH
OTIBIT;
® TMPOBEJCHMS JIOKA3aTEIbHBIX PACCYXIEHUH, JOrMYecKoro OOOCHOBaHMS BBIBOJIOB, Pa3IMYEHUs JOKA3aHHBIX M HEJIOKA3aHHBIX YTBEpXKJIECHUM,
apryMEHTHPOBAHHBIX U AMOIIMOHAILHO YOEIUTENIbHBIX CYKICHUMH;
® CaMOCTOSITETbHOM U KOJUIEKTMBHOM AESITEIbHOCTH, BKIIOUEHUSI CBOUX PE3Y/IbTATOB B PE3yJbTaThl pabOTHI IPYIIbI, COOTHECEHNE CBOETO MHEHHUS C
MHEHHMEM JIPYI'MX YYACTHUKOB Y4€OHOIO KOJUIEKTHBA U MHEHUEM aBTOPUTETHBIX HCTOUHUKOB.
TemaTtnueckoe manupoBanue cocraieHo k YMK A.I'. MopakoBuua u np. «Anredpa u Havana aHanuza», 10-11 kiacc, M. «Muemo3unay, 2009 rona Ha
OCHOBE (pe/iepaIbHOr0 KOMIIOHEHTA T'OCYAapCTBEHHOr0 CTaHAapTa OOIIero oOpa3oBaHUs C Y4ETOM aBTOPCKOIO TEMAaTHYECKOIrO MJIaHUPOBAaHUS y4eOHOTro
MaTepHana, onyonukoBaHHoro B kaure A. I'. MopakoBuya «Anrebpa u Hayana ananuza 10—11 kmaccel. [locobue anst yuuteneil» u Ha aBTOPCKOM caiite
«IIpakTuka pa3BUBaIOIIEro OOYUEHUAY.



I'eomerpust 10 — 11. Ilpu u3ydyeHum Kypca MaTeMaTMKM Ha 0a30BOM YPOBHE IPOJOJDKAIOTCA M IHOJYYaroT Pa3BUTHUE COAEp)KATENbHAs JIMHMS:
«l'eomempusy. B pamkax yka3aHHOH cozepKaTebHON JIMHUY PEIIAlOTCS CISAYIOIINE 3a1a4i: H3y4eHHEe CBOWCTB MPOCTPAHCTBEHHBIX TEI; (POPMHPOBAHUE
YMEHMSI IPUMEHSATD NIOJyYEHHBIC 3HAHUA JUI PEILICHUS IPAKTUYECKUX 3a/1ad.

Henu

W3yuenne MaTeMaTUKU B CTaplIeil IKoJie Ha 6a30BOM ypOBHE HAIIPABICHO Ha JOCTH)KEHUE CIIEIYIOIUX Lee:

e (opMupoBaHUe NMpeICTABJIeHHIl O MaTeMaTHKe KaK YHHBEPCAIHHOM SI3bIKE HAYKH, CPEIICTBE MOJCIMPOBAHUS SBICHUN M MPOIECCOB, 00 UAEAX U

METOJIaX MaTeMaTHKU;

e Ppa3BUTHe JIOTUYECKOTO MBIIIJICHUS, IPOCTPAHCTBEHHOI'O BOOOpPAXEHUS, AJTOPUTMUYECKOM KyJIbTYpbl, KPUTHUYHOCTH MBIIIJIEHUS HA YPOBHE,

HE00X0AUMOM JJ1s1 00y4eHHs B BBICHIECH IIKOJIE [0 COOTBETCTBYIOLIEH ClIeMaTbHOCTH, B Oyaylel npodecCHOHAIbHOMN AeATeIbHOCTH;

e OBJAJeHHe MATEMATHYeCKHMH 3HAHUSIMU U YMEHUSIMH, HEOOXOUMBIMU B IOBCEAHEBHON KHU3HH, JUIS U3yYEHUS IIKOJbHBIX €CTECTBEHHOHAYYHbBIX

JUCLUILIMH Ha 0230BOM YpOBHE, /ISl IOJTy4eHHUs: 00pa30BaHUsl B 00JIaCTAX, HE TPEOYIOLUX YIiyOJIeHHONH MaTeMaTUYeCKON IOJITOTOBKU;

e BOCNHMTAHUE CPEJICTBAMM MAaTEMaTHKH KyJbTYpbl JMYHOCTH: OTHOIICHUS K MaTeMaTHKEe KaK 4acTH OOIIeYeOBEYECKOW KYJIbTYpbl: 3HAKOMCTBO C

UCTOpUEN pa3BUTUS MAaTEMAaTUKH, HBOJIIOIMENH MaTeMaTUYECKUX UAeH, TOHUMaHU 3HAUUMOCTH MaTeMaTUKHU JJIs1 O0IECTBEHHOI O Iporpecca.

O0mey4yeOHbIe YMEeHHSl, HABBIKH U CIIOCOOBI e TeJIbHOCTH

B xoze ocBoeHuUs copeprkaHusl FTeOMETPUUECKOT0 00pa3oBaHuUs ydalluecs OBJaJIeBalOT pa3HOOOpa3HBIMU CIIOCOOAMU JESTEIbHOCTH, TPHOOPETAIOT U

COBEPIICHCTBYIOT OIIBIT:

® IIOCTPOCHMS U UCCIIEIOBAaHUS MAaTEMAaTUYECKUX MOJEIIEH ISl OMCAaHNUs U PELICHUs IPUKJIAJHbIX 3a]a4, 3a4a4 U3 CMEXHBIX IUCLUIUIVH;

® BbLINOJHEHUS U CAMOCTOSITEILHOTO COCTaBJIEHUS aJTOPUTMUYECKUX NPEANUCAHUM U HMHCTPYKUMH Ha MaTeMaTHUYECKOM MaTepuase; BBIIOJIHEHUS
pacueToB NMPaKTUYECKOTO XapaKTepa; MCIOJIb30BaHHUS MaTeMaTH4YeCKUX (DOPMYN U CaMOCTOSITEILHOTO cOCTaBiieHUs (OpMyJ Ha OCHOBE 0000IIEeHUs

YAaCTHBIX CIy4aeB U SKCIIEPUMEHTA;
® CaMOCTOSITENbHON paboOThl ¢ UCTOYHMKAMHU MH(poOpMaluu, o000IIEeHNs U CUCTEMAaTU3allii MOJIy4eHHON MH(OpMalluy, HHTETPUPOBAHUS €€ B JINYHBIN

OTIBIT;
® POBEAEHUS JOKA3aTENbHBIX pPACCYXKACHUHM, JIOTHYECKOTO OOOCHOBAHHMS BBIBOJOB, DPA3IMYCHHs [OKAa3aHHBIX W HENIOKA3aHHBIX YTBEPXKJICHMH,

apryMEHTHPOBAaHHBIX U AMOIIMOHAILHO YOSIUTENIbHBIX CYKICHUH;
® CaMOCTOSITENIbHOM M KOJUIEKTUBHOW JESTENIbHOCTH, BKIIIOUEHUSI CBOMX PE3Yy/IbTaTOB B PE3yJbTaThl pabOTHI IPYIIbI, COOTHECEHHE CBOET0 MHEHHS C

MHEHHUEM JIPYTUX YYaCTHUKOB y4e€OHOI0 KOJJIEKTUBA U MHEHUEM aBTOPUTETHBIX HCTOUYHUKOB.

Temartuueckoe miaaHnupoBanue coctaBieHo k YMK M.M. Cmupnosoii, B.A. CmupnoBa «I'eometpust 10» (mporpaMMHO-METOAMUYECKUE MaTEPUAITbI
I'eometpus 7-11. M.:Muemo3suna, 2007 u Ha aBTOpckoM caiite CMUPHOBBIX)
TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O MATEPHAJIA.
Marematuka 10 kiaacc. ba3oBblid.
Cmpyxkmypa kKypca mamemamuxu 10 Knacca 2ymanumapnozo npoguis.

JIaHHBIA KypC OpHUEHTHpPOBAH Ha TEX YyYallluXcs, KOTOPbIE PAacCMAaTPUBAIOT MATEMATHUKY KaK 3JEMEHT oOLero oOpa3oBaHUS M HE IMpPEIoararoT
HCIOJIb30BaTh €€ HEMOCPEACTBEHHO B CBOEH Oynyiel npodeccuoHanbHOM ACATENbHOCTH, B YaCTHOCTH CAAaBaTh IOCIE IIKOJIBI KOHKYPCHBIE K3aMEHBI 110
MaTeMaTHKe. DTOT Kypc MPEICTABIEH OJHUM MPEIMETOM — MaTEMaTUKOH, B KOTOPOM B Pa3yMHOM MOCJEI0BATEIbHOCTH YEPEAYIOTCS CBEICHUS U3 alnreOpsbl
Y Haydaj aHaJu3a ¢ TeOMETPUUECKUM MAaTEpUAIIOM.



L]env uzyuenus Kypca — naTh y4aluMcs PEICTABICHHS O POJIM MaTeMaTUKU KaK B TEXHUYECKUX, TaK U B TyMaHUTapHbIX cepax. [Ipu uzyuenuu B 3ToM
Kypce 3JIEMEHTOB aHaJIM3a OMopa JeNaeTcs Ha HArJIAJHO-UHTYHUTUBHBIC MTPEICTABICHHS YUAIIUXCs, POJIb (POPMaNIbHBIX PACCYKACHUHN U T0KA3aTEIbCTB 3/1ECh
HeBenMKa. M3ydyeHHe TIeoMeTpUYecKOro MarepHualla TakKe IIMPOKO OMNHpaeTcss Ha HariasgHocTh. CyIIeCTBEHHO CHW)KAETCS BHUMaHHE K uee
aKCMOMAaTHYECKOTO IMOCTPOEHUsI Kypca crepeomeTpu. OCHOBHOHM akIeHT JenaeTcs Ha (OPMUPOBAHHE YMEHUH NPUMEHSTHh H3y4eHHbIE (aKThl B

MPOCTEHIINX CITydasix.

MATEMATHKA.
TemaTuueckoe naaHupoBanue nmo maremaruke 10 kiaacca (5 yaca B Hegenaio 3+2, Bcero 175 yacoB). [Ipoduiib: ryMaHUTApHBIH, €CTECTBCHHO-HAYYHBIN
Tema Bcero N3 Hux Koppexr
yacoB | KP | JIP | TIP
I'naBa 1. Yncaosble pyHkumuu 9
1. Omnpenenenue yrcnoBoi GyHkiuu. CrocoObl ee 3a1aHus
2. Omnpenenenue yrcnoBoi GyHkimuu. CrocoObl ee 3a1aHus
3. Onpenenenne yrcinoBoid GyHkuu. CriocoObl ee 3a1aHus
I'maBa 1. Havana crepeomerpun 9 1
4 Beenenue
5. OCHOBHBIE IOHATHS U AKCUOMBI CTEPEOMETPUU
6. CpoiicTBa GhyHKINH
7 CaolicTBa QyHKIMM
8 CaoiicTBa pyHKIUH
9 OCHOBHBIE TIOHSITHSI ¥ aKCHOMBI CTEPEOMETPUH
10. CrnencTBUs U3 AaKCHOM CTEPEOMETPUU
11. OO6paTtHas pyHKIMS
12. OO6patHas pyHKUIUSA
13. OO6parHas pyHKUIUSA
14. CriencTBUs U3 aKCHOM CTEPEOMETPUU
15. ITpocTpaHcTBEHHBIE PUTYPHI
I'nasa 2. Tpuronomerpuueckue pyHKIHH 26 3
16. UYucnoBasi OKpYKHOCTb
17. Uucnosast OKpyKHOCTb
18. YucaoBasi OKpYKHOCTh Ha KOOPJIMHATHOM MIIOCKOCTH
19. MoaenupoBaHie MHOTOIPaHHHKOB
20. MopenupoBaHre MHOTOTPaHHHKOB
21, UucioBast OKpy>KHOCTb Ha KOOPAMHATHOM INIOCKOCTH

22. UwncoBast OKpyKHOCTh Ha KOOPAMHATHOM TNTOCKOCTH




23.

Kontposnbnas padotaNe 1. Tpuronomerpuyeckue GyHKIIMU

24, KonTponbnast padora Ne 1. Hagyana crepeomerpun
I'naBa 2. [lapaienbHOCTh B IPOCTPAHCTBE 25
25. ITapaniesbHOCTh NPSMBIX B IPOCTPAHCTBE
26. Cunyc u kocuHyc. TaHreHC M KOTaHI'€HC
21. Cunyc 1 KocuHyc. TaHr€HC ¥ KOTaHI'€HC
28. Cunyc 1 kocuHyc. TaHreHC ¥ KOTaHT'€HC
29. ITapaniesnbHOCTh NPSMBIX B IPOCTPAHCTBE
30. CkpemuBaronmecs npsMbie
31. Tpuronomerpuueckue GyHKIUN YUCIOBOIO apryMeHTa
32. Tpuronomerpuueckue GyHKIUN YUCIOBOIO apryMeHTa
33. Tpuronomerpuieckre GyHKIIUN YTIOBOTO apPTyMEHTa
34, CKpemmBaronumecs mpsmMbie
35. [TapannenbHOCTh NPSIMOM U TNIOCKOCTH
36. Tpuronomerpuueckre GyHKIUHU YTIOBOTO apryMeHTa
37. DopmyJibl TpUBEIEHUS
38. @DOopMyITBI TPUBEICHHS
39. [TapannenbHOCTh NPSIMOM U TNIOCKOCTH
40. [TapannenbHOCTh NPSIMOM 1 TNIOCKOCTH
41. KontposnbHast padota Ne 2. Tpuronomerpuueckue GyHKIUU
42. Odynkims y = Sin X, ee cBoiicTBa U rpaduk
43. DyHKIws y = SiN X, ee cBoicTBa 1 rpaduk
44, ITapaju1eIbHOCTB ABYX IJIOCKOCTEMN
45, [lapannenbHOCTh IBYX MJIOCKOCTEHN
46. DyHKIMS Y = COS X, ee CBOMCTBa U rpaduk
47. @DyHKIMS Y = COS X, ee CBOICTBa U rpaduk
48. [TeprognyHOCTh QYHKIMH Y = SiN X, Y = COS X
49, [lapannenbHOCTh IBYX MIOCKOCTEHN
50. KontposnbHas padora Ne 2. [lapaaenbHOCTh B IPOCTPAHCTBE
51, ITpeoOpa3oBanue rpa@KOB TPUTOHOMETPUUECKUX (PYHKITHIT
52. [TpeobOpazoBanne rpadKOB TPUTOHOMETPUUECKUX (HYHKITHIA
53. Oynkumu y = g X, Yy = ctg X, uX cBoicTBa 1 rpaduxu
4. BekTopsl B mpocTpaHcTBE
95. BekTopsl B IPOCTPAaHCTBE




56.

Oynknuu y = tg X, Y = ctg X, ux cBoicTBa U rpaguKu

o7. Konrtponbnas padora Ne 3. Tpuronomerpuueckue GyHKIUU
I'naBa 3. Tpuronomerpuyeckne ypaBHeHUsl 10

58. APKKOCHHYC U pEIICHUE YpaBHEeHHsI COS T = a

59. KonnnHaeapHble 1 KOMITJIaHAPHbBIE BEKTOPHI

60. KounnnHeapHble 1 KOMIIJIAHAPHbBIE BEKTOPBI

61. APKKOCHHYC U pelieHle ypaBHEHUsI COS t = a

62. ApKCHHYC U peleHre ypaBHeHus Sint = a

63. ApKCUHYC U pelieHne ypaBHeHus Sint = a

64. [TapamtensHbIN IEPEHOC

65. [TapannenpHOE MPOSKTHPOBAHUE

66. ApKTaHT€HC U apKKoTaHreHc. Pemienue ypaBuenuii tgx =a, ctgX=a

67. TpuronomeTpruyeckue ypaBHEHHUS

68. Tpuronomerpuiecknue ypaBHEHUS

69. [TapannensHOE MPOESKTHPOBAHNE

70. [TapanienbHble MPOEKIMH MIOCKUX (QUTYD

71. Tpuronomerpuyeckre ypaBHEHHUs

72. Tpuronomerpuueckrue ypaBHEHUs

73. KonTponbnast pabota Ne 4. Tpuronomerpruyeckue ypaBHEHHs

74. [TapanenpHbIe MPOEKIIMK TUIOCKUX (DUTYD

75. N300paxkeHne npocTpaHCTBEHHBIX QUTYp
I'maBa 4. IIpeoOpa3oBaHue TPUTOHOMETPHYECKUX BhIPAKEHHI 15

76. CuHYC ¥ KOCHHYC CYMMBI ¥ pa3HOCTH apT'yMEHTOB

77. CHHYC ¥ KOCHHYC CYMMBI U Pa3HOCTH apryMEHTOB

78. CuHYC ¥ KOCHHYC CYMMBI 1 pa3HOCTH apTyMEHTOB

79. N300paxkeHne npocTpaHCTBEHHBIX QUTYP

80. CeueHnsi MHOTOIPaHHUKOB

81. CuHYC ¥ KOCHHYC CYMMBI ¥ Pa3HOCTH apTYMEHTOB

82. TaHrenc cyMMbl U pa3HOCTH apryMEHTOB

83. TaHreHc cyMMbl U pa3HOCTH apryMEHTOB

84. CeueHrsi MHOTOTPAaHHUKOB

85. KonrponbHast padora Ne 3. [lapaniensHOCTh B IPOCTPAHCTBE

86. DopMyIbl JBOWHOTO apryMEHTa

87. @opMyIIbI JBOMHOTO apryMeHTa




88.

DopmyJibl JBOMHOTO apryMeHTa

I'naBa 3. [lepneHIMKYISIpHOCTH B IPOCTPAHCTBE 19
89. Yros Mexay NpsIMbIMU B IpocTpaHcTBe. IlepneHAuKyIsIpHOCTb NPSIMBIX
90. Yros Mexay NpsIMbIMU B pocTpaHcTBe. IlepneHAuKyIIpHOCTb NPSIMBIX
91. [TpeoOpa3oBaHue CyMM TPUTOHOMETPHUYECKUX (DYHKIMI B IPOU3BEICHUS
92. [IpeoOpazoBanye CyMM TPUTOHOMETPUYCCKUX (DYHKIIUHA B POU3BEICHHS
93. ITpeoOpa3oBaHne CyMM TPUTOHOMETPHUYECKUX (DYHKIUN B POU3BEICHHS
94. [leprieHANKYIAPHOCTD MPSIMOMN U MIIOCKOCTH
95, [lepneH IMKyISAPHOCTD NPSIMOM U IIJIOCKOCTH
96. KontposbHas pabora Ne 5. [IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BBIPAKEHUN
97. ITpeoOpa3oBanue Npou3BeIeHUI TPUTOHOMETPUYECKUX (PYHKIMI B CyMMBI
98. ITpeoOpa3oBanue MPoU3BEICHUI TPUTOHOMETPUIECKIX (DYHKIUI B CyMMBI
99. [leprieHAMKYJIIPHOCTD NMPSIMOM U MJIIOCKOCTH
100. [lepnieHIuKynsip U HAKJIOHHAs
I'nasa S. llpousBoaHas 31
101. HucnoBble TOCIEA0BATEILHOCTH U X CBOMCTBA. [Ipenen mocieqoBaTeIbHOCTH
102. YucioBble NOCIEI0BATENBHOCTH U UX cBOMCTBA. [Ipenen nmocienoBaTeIbHOCTH
103. Cymma 0eCKOHEYHON TeOMEeTPUYECKOM MPOrpeccuu
104. [lepneHuKyIsip ¥ HaKJIOHHAs
105. [TepnieHUKyISp ¥ HAKJIOHHAS
106. CymMa 6eCKOHEUHOW TeOMETPHUYECKON IPOTPECCUH
107. ITpenen pyHkuun
108. [Tpenen dynkumm
109. KonTponbnas padbora Ne 4. [lepnieHIuKynsipHOCTH B IPOCTPAHCTBE
110. Yroi Mexay IpsIMON U INIOCKOCTBIO
111. [Ipenen pynkuun
112. Onpenenenne Nponu3BoIHON
113. Omnpenenenne MPON3BOTHOM
114. Yroi Mexay IpsMOHN U TUIOCKOCTBIO
115. PaccrosiHre MeXy TOYKaMHU, IPSIMBIMU U TUIOCKOCTSIMHU
116. Omnpenenenne MPON3BOTHOM
117. Brrunciienne npon3BoIHBIX
118. Brruucnenune npon3BoaHBIX
119. PaccrosiHue MeXy TOYKaMH, IPSIMBIMU U TUIOCKOCTSIMHU




120.

Paccrosinue MCXK Y TOYKAMH, IPAMBIMHU U IIJIOCKOCTAMU

121. Brrunciienne npon3BoIHBIX

122. Kontposbnas padora Ne 6. [IponsBoiHas

123. YpaBHeHUe KacaTelIbHOU K rpaduKy (YHKITMH

124, JIByrpaHHbIil yron

125. JIByrpaHHbIit yroi

126. YpaBHeHHEe KacaTelbHOU K TpaduKy QYHKIIHH

127. [IpumeHeHne mponu3BOTHOMN IS UCCIEeTOBaHUI QYHKINN

128. [TpumMeHeHre NpoN3BOTHOMN /ISl HCCIIEOBAHUHN (PYHKITHIA

129. [TepnieHIUKYISAPHOCTD IJIOCKOCTEH

130. [TepnieHIUKYISAPHOCTD IJIOCKOCTEH

131. [TpumMeHeHne Tpon3BOTHOMN /ISl HCCIIEJOBAHUHN (PYHKITHIA

132. IToctpoenue rpadukoB GpyHKIMH

133. [Toctpoenne rpapukoB GpyHKIHIHA

134, Kontponbras padoraNe 5. [leprneHIUKYIIPHOCTH B TPOCTPAHCTBE
I'naBa 4. MHOTrOrpaHHUKH 5

135. MHororpaHHbl€ yIJIbl

136. IToctpoenue rpadukoB GyHKIHIHA

137. KonTponbnas padora Ne 7. [IpousBonHas

138. [TpumMeHeHne TPOU3BOIHOMN ISl OTHICKAHUSI HAMOOJIBIIETO0 U HAMMEHBIIEr0 3HaU€HUM HenpepbIBHON (PYHKLIUU
Ha MPOMEKYTKE

139. MHoOTrOorpaHHbIC YTJIIbI

140. [IpaBHUIBEHBIE MHOTOTPAaHHHUKHU

141. [IpumeneHne Mporu3BOIHON /I OTHICKAHUS HAaUOOJIBILIEr0 U HAMMEHbILIEro 3HaYeHUH HeNpephIBHON (YHKIIUU
Ha MPOMEKYTKE

142. [IpumeneHne mporu3BOIHON /I OTHICKAHUS HAaUOOJIBIIIEr0 U HAMMEHbILIEr0 3HaYeHUH HelpepbIBHON (YHKIIUU
Ha MPOMEXKYTKE

143. [IpaBHIBHBIE MHOTOTPAaHHHUKHN

144. KonTtponbHas pabora Ne 6. MHOrorpaHHUKH

145. 3ajaun Ha OTHICKAaHWE HAMOOJBITUX W HAUMEHBIINX 3HAYCHUI BEIMYUH

146. 3aaun Ha OTHICKAHWE HAMOOIBIINX W HAUMEHBIINX 3HAYCHUN BEJTMYNH

147. 3agaun Ha OTHICKAHWE HAMOOJIBIINX W HAUMEHBIINX 3HAYECHUI BEJIMUNH
IToBTOpEHNE reOMETPUIECKOTO MaTepraa 10

148. IToropenue. [lapauiebHOCTE B IPOCTPAHCTBE




149. [ToBTopenue. [lapainenbHOCTh B IPOCTPAHCTBE

150. KonTpomnpnas paborta Ne 8. [IpousBonHas 1

151. Kontposbnas padora Ne 8. [IponsBoHas 1
IloBTOpEeHHE Kypca ajredpbl 1 HA4YAJI aHAJIU3A 11

152. IToBropenue. Tpuronomerpudeckne GyHKIUN

153. [loBropenue. IlapanienbHOCTh B IPOCTPAHCTBRE

154. IToBropenue. [lapamuiesbHOCTE B IPOCTPAHCTBE

155. IToBTOpenue. TpuroHoMeTpuyeckue ypaBHEHHUS

156. IToBropenue. TpuroHoMeTpudeckue ypaBHEHUs

157. IToBTOpenue. TpuroHoMeTpuyeckue ypaBHEHHUS

158. [ToBropenwue. [leprieHIUKYAIPHOCTH B IPOCTPAHCTBE

159. IToBropenue llepnenIuKyIspHOCTh B IPOCTPAHCTBE

160. IToBTOpenue. [IpeoObpa3zoBaHue TPUTOHOMETPUYECKUX BBIPAKCHUI

161. IloBTOpenue. [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BhIPAKEHUN

162. IToBropenue. [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BhIPaKEHUI

163. IlepneHMKyISIPHOCT B IPOCTPAHCTBE

164. IToBropenue. [lepreH MKy pPHOCTh B IPOCTPAHCTBE

165. ITosTOpenue. IIponsBoaHas

166. [ToBTopenue. [IpousBonnas

167. IToBTOpenue. IIponsBoaHas

168. IToBTOpenune. MHOrorpaHHMKI

169. IToBTOpeHre. MHOTOrpaHHUKH

170. [ToBTopenue. [IpousBonHas
Peseps B
Htoro 175 | 15

Tpebosanusn k mamemamuueckou noozomoeke yvauwuxca 10 knacca ymanumapmnozo npogpuns.

Boituucnenus u npeoopazoeanusn. B pezyiomame usyyeHus Kypca ydawjuecs OO0NMNCHbl. HAXOIUTh 3HAUEHHUS] TPUTOHOMETPHUUECKUX BBIPAKEHUH Ha
OCHOBE OIpe/IeTICHHH, ¢ MOMOIBIO KaNbKYJISATOpPAa WM TaOJUI; BBIMNOJIHATH HECIOXKHBIE MPEeoOpa3oBaHUsl BBIPAKEHUN, MPUMEHSsT OTpaHUYEHHBIH HAOOP
(bopMy1, CBA3aHHBIX CO CBOMCTBAMHU TPUTOHOMETPUUECKUX (PYHKIHI (pa3zpelaeTcs MoiIb30BaThCs CIPABOYHBIMU MaTEpUATaMH).

Ypaenuenun u nepasencmea. B pe3ynvmame uzyuenus Kypca ydawjuecsi OONCHbl:  PEIIaTh MPOCTEHIINE TPUTOHOMETPUYECKHE YpaBHEHHS U
HEPaBEHCTBA; pellaTh NPOCTEHINE pallMOHAIbHBIC HEPABEHCTBA; MIMETh IPEACTABICHUE O TPaQUUECKOM CIIOCO0E peIeHus] ypaBHEHU.

@ynukyuu . B pesynomame uzyuenus Kypca yyawuecs OO0JH#CHbL. ONPENENITh 3HaUeHHEe (DYHKIMU MO 3HAYEHUIO apryMEHTa MpH PazIUYHbIX CIlocodax
3aaHusd (PYHKIMM; UMETh HArJIAJHBIC MPEACTaBICHUS 00 OCHOBHBIX CBOWCTBaX (DYHKIMH, HILTIOCTPUPOBATh UX C MMOMOIIBIO IpauuecKuX H300paKeHUH;
n300paxaTh rpa)ukd OCHOBHBIX 3JIEMEHTApHBIX (YHKIIMIA; omupasch Ha TpaduK, OMUCHIBATH CBOMCTBA ATUX (YHKIIMI{; MOHUMATh T'€OMETPUUYECKUN U
MEXaHUYECKUH CMBICI MPOU3BOJHOW; HAXOAWUTh TNPOM3BOJHBIC DJIEMEHTApHBIX (YHKUUH, TOJB3YSICh TaONUIEH MPOU3BOAHBIX U IPaBHIAMH




muddepeHIIMPOBaHUST CYMMBI U MIPOU3BEACHUS, B HECJIOXKHBIX CUTYallUsX MPUMEHSATh MPOU3BOJHYIO JUISl MCCleA0BaHUA (DYHKUHUNA HA MOHOTOHHOCTbh U
9KCTPEMYMBI, JUISI HAXOXKIACHHSI HAUOOJBIITNX U HAMMEHBIINX 3HAUCHUN (QYHKITHA.

TI'eomempuueckue mena u ux ceoiicmea. Himepenue zeomempuueckux eeiuyuH. B pezynomame usyuenus Kypca yuawuecss 00NH#CHbl: BBIIOIHATH
YEPTEXK MO YCIOBUIO CTEPEOMETPUUECKON 3a/1aui; MOHUMATh CTEPEOMETPUUECKUE YEPTEKH; PellaTh HECI0KHBIC 3a/1a4ui HA BBIUMUCIECHUE T€OMETPUUYECKUX
BEJIMYMH; CTPOUTH MPOCTEHUIINE CEUCHUSI TEOMETPUYECKUX TEl.

Maremartuka 11 kiacc. ba3oBblii.

PaGouas mporpamma nmo kypcy «Matematuka» g 11 kiacca rymanuTapHOro mpoduisi cocTaBieHa B cOOoTBeTcTBUU ¢ [IpumepHoil mporpamMmmoit
cpeanero (mosHOro) obmero obpazoBaHus Ha HpoduisHOM ypoBHe MO P® mo kypcy «Maremaruka», 2004r., aBTOPCKUM IIJITAHUPOBAaHUEM Kypca,
pa3MelIeHHOM Ha aBTOPCKOM caiiTe CMUPHOBBIX U aBTOPCKOM caiite A.I'. MopakoBuya.

MATEMATHUKA, TemaTtuueckoe mianupoBanue 11 rymanurapnoro kiaacca (4 yaca), 34 nenenu. Beero 136 yacos.
Tpeoosanusa k mamemamuueckou noozomoeke yvawjuxca 11 knacca cymanumaprnozo npogpuns.

Ilokazamenvnas, nozapugpmuyeckas u cmenennasa yukyuu. B pezyiomame uzyuenus Kypca y4aujuecst OOANCHbL:

-- pacuupumo u 0600WUMb CBEOCHUS O CINENEHSIX,

-- yMemyb HaxXo0Uums 3HA4eHUsl KOPHs, CIenenu, 102apupma Ha OCHO8e OnpedeleHUl;

-- 8LINOIHAMb HECI0JICHbIE NPE0OPA308AHUSL BbIPANCEHULL, C8A3AHHBIX CO CBOUCMBAMU CMeneHell U 102apu@dmos;

-- 3HAMb CBOUCMEA U 2PAPUKU CMENEeHHOU, NOKA3amMeNbHOU U 102APUPMULECKOU PYHKYULL,

-- yMemb pewiams npocmetiuiue NoKasamenvHsle U 102apu@dmuyecKkue ypasHeHus u HepaseHCmaa.

Mnozozpannuku. B pesynbrate mzydeHus Kypca ydamiuecs: JOJDKHBI: 3HAaTh OCHOBHBIE BHJIBI MHOTOTPAHHMKOB M MX CBOWCTBA; YMETh HAXOIHTh

rionaau OOKOBOH U MOJHON MOBEPXHOCTEH MHOTOTPAaHHUKOB.

Tena epawienusn. B pesynbTaTe U3ydeHHS Kypca ydalluecs TOJDKHBI: UMETh MPEACTABICHHE 00 OCHOBHBIX TellaX BPAIEHUAX M MX CBOMCTBAX; peliaTh

BBIYMCIIUTENIbHBIE 33/1a41 Ha HAXOKJIEHUE 3JIEMEHTOB TEJl BPAIlEHHUs, IJIOIa1Ie OCHOBAHUI M OCEBBIX CEUEHUU IWIMHAPOB U KOHYCOB; YMETh HAXOAUTh

ionia i GOKOBOM U MOJHOM MOBEPXHOCTEH TeN BpaIlleHHUSL.

Ob6vembl MHO202pAHHUKO8 U men eépawjenus. B pe3ynpraTe M3ydeHHS Kypca ydaliuecs TOJKHBI: yYMETh HAXOAUTh OOBEMBbI MPOCTEHIINX

MIPOCTPAHCTBEHHBIX TEJI U TIJIOMIAM TTOBEPXHOCTEH TEJN BpaIlEHUS;, peIaTh MPOCTEHIITHNE TPAKTUICCKUE 3a/1a4l Ha BBIUHCIICHNE.

MATEMATHKA. 11 kaacc. TemaTuueckoe niianupoBaHue. 5 4acoB B Heaed0 (3+2), 34 nenesn, 170 yaca.

Tema Bcero W3 Hux Koppexkr
gacos | KP |JIP| IIP
I'naBa 6. Ctenenn n kopHu. CteneHHble GyHKIMHU 18 1

1 |ITonstue KOPHA N-0i1 CTeNeHU U3 ASHCTBUTEILHOTO YKCIa

N

IToHsiTHE KOPHSA N-011 CTENEHN U3 JEUCTBUTEIBLHOTO YHCIIA

3 OyHKINU Y = 2/x , IX CBOMCTBA U Tpaduku

I'naBa 1. Kpyrublie Tena 25 2

4 |Cdepa u map. Bzaumuoe pacronioxkenue chepbl U IIOCKOCTH

5 |Cdepa u map. BzaumHoe pacmnosnioxxenue cepbl U TIOCKOCTH




OyHKIUU Y = 8/x , UX CBOWCTBa U rpaduku

OyHKIUU Y = 8/x , UX CBOWCTBa U rpaduku

CBolicTBa KOpHsI N-0l CTENEHU

Cdepa u map. Bzanmuoe pacrnonoxenue chepbl ¥ IIIOCKOCTH

MHororpaHHuKy, BIIMCAaHHbBIE B chepy

CBolicTBa KOpHS N-0i1 CTENECHU

CBoiicTBa KOpHS N-0M CTENEHU

[IpeobpazoBanme BbIpaKEHUN, COACPKAIINX PATUKAIIBI

MHororpaHHuKy, BIMCAHHBIE B chepy

MHororpaHHMKH, ONMCaHHbBIE OKOJIO ChEPHI

[TpeobpazoBanre BbIpaKEHHI, COIEPIKAITNX PaJIUKAIIBI

[IpeobpazoBanme BbIpaXEHUN, CONECPKAIINX PATHUKAIIBI

KontposnpHast padora Ne 1. Crenenn u kopau. CtenieHHbIe GYHKIUU

MHOFOFpaHHI/IKI/I, OIIMCaHHBIC OKOJIO C(bepbl

KonTponbnas pabota Ne 1. Kpyrnsle tena

O000111eHUE TOHATHS O ITIOKA3aTeNE CTENEHNA

O00011IEHNE TTOHATHSA O TIOKA3aTEIIE CTENIEHU

O000111eHUE TOHATHS O IIOKA3aTeNe CTENEHNA

Hummaap. Konyc

Hummaap. Konyc

CreneHHble QyHKIMH, UX CBOWCTBA U rpauKu

Crenennble QyHKINHU, UX CBOMCTBA U rpaduKu

CreneHHble QyHKIMH, UX CBOWCTBA U TpauKu

Hummnaap. Konyc.

mmnaap. Konyc.

I'masa 7. Iloka3sareabHas U Jiorapupmuyeckas QyHKUHH

29

31

[TokazarenbHast QyHKIIMS, €€ CBOWCTBA U rpaduK

32

[Toxa3zaTenbHast QpyHKIMS, ee cBOICTBA U rpaduk

33

[TokazarenbHast QyHKIIMS, €€ CBOWCTBA U rpaduK

34

IToBopoT. PUrypsl BpaleHus

35

IToBopoT. @uryps! BpameHus

36

IToka3arenbHble YpaBHEHUs U HEPABEHCTBA

37

IToka3arenbHble YpaBHEHUs U HEPABEHCTBA

38

[TokazarenbHble ypaBHEHUS! M1 HEPABEHCTBA




39

[ToBopoT. ®urypsl BpalieHus

40

Brucannpie n onmcaHHbBIC MUJIMHAPBI

41

IToxasaTensHBIE YpaBHCHH U HCPpAaBCHCTBA

42

Kontposbnas padora Ne 2. [TokazarenpHas u jgorapudmMuydeckas GyHKIIUN

43

[Tonsitue nmorapudma

44

BnucanHbie ¥ onucaHHbIC UJIMHPbI

45

Brucannpie n onmcaHHbBIC KOHYCBI

46

[Tonsitue norapudma

47

Jlorapudmuueckas QyHKIIUS, €€ CBOWCTBA U TpaduK

48

Jlorapudmuueckas QyHKIMA, ee CBOWCTBA U rpauK

49

BnucanHbie 1 onucaHHbIC KOHYCBI

50

CuMMeTpHsi IPOCTPAHCTBEHHBIX UIYp

51

Jlorapudmuueckas GyHKMA, ee CBOWCTBA U rpauK

52

CBoiicTBa orapugmon

53

CaoiicTBa j0rapugmoB

54

CuMMeTpHsi IPOCTPAHCTBEHHBIX QUTYp

55

CrMMeTpHsl IPOCTPAHCTBEHHBIX QUTYp

56

CaoiicTBa j0orapugmon

57

Jlorapudmuueckre ypaBHeHuUs

58

Jlorapugmuueckue ypaBHEHHUsI

59

JIBr>xenue

60

JIBH>KeHUE

61

Jlorapugmuueckue ypaBHEHHsI

62

KonTponbhas paborta Ne 3 o reme «IlokazarenpHas u jorapupmudeckast QyHKIHN

63

Jlorapudmuueckre HepaBeHCTBA

64

KonTponbnas pabota Ne 2. Kpyrinsle Tena

['maBa 6. O6beM M MIIOIIA/Ib TOBEPXHOCTH

17

65

O6nem duryp B mpoctpancte. O0bEM UITMHAPA

66

Jlorapudmmueckre HepaBeHCTBA

67

Jlorapudmuueckre HepaBeHCTBA

68

[lepexox K HOBOMY OCHOBAHHIO JIOTapruQpma

69

O6bem uryp B npoctpancTBe. OOBEM IIIMHIPA

70

ITpunnun Kasansepu

71

[lepexo K HOBOMY OCHOBaHHIO Jiorapupma




72

JuddepennmpoBanne nmoka3aTeabHON U JorapudMudeckoi GyHKIui

73

JuddepenumpoBanue nokazaTebHON U JorapuMUIecKoi QyHKITHA

74

[Tpunuun Kasanbepu

75

O0BeM TupamMuIbl

76

JuddepennmpoBanue nokazaTeabHON U JorapuMUIecKo QyHKITHA

77

Kontposbnas pabora Ne 4. [TokazarenbHas u gorapudmMuydeckas GyHKIIUN

I'naBa 4. [lepBooOpa3nasi u MHTErpaJ

78

ITepBooOpa3zHas

79

O06beM nupamuJibl

80

O0BeM KoHyCca

81

ITepBooOpa3zHas

82

[TepBooOpasuast

83

OrnpeesieHHbI HHTErpall

84

O0nem KoHyca

85

Kontposbras padora Ne 3.00beM 1 11011316 TOBEPXHOCTH

86

OnpeieneHHbIN HHTErpa

87

OmnpeieneHHbIN HHTErpai

88

OnpenieneHHbIi HHTErpa

89

O0nbem 1mapa u ero yactei

90

OO0BeM 11apa u ero yacten

91

KontponbHas padota Ne 5.1lepBooOpasnas 1 MHTErpas

I'maBa 9. JjieMeHTHI MATEMATHYECKON CTATHCTHKH, KOMOMHATOPUKH M TEOPUHU BEPOSITHOCTEN

15

92

Craructudeckas 06pa60TKa JaHHBIX

93

Craructuyeckast 00paboTKa JaHHBIX

94

O0beM 1mapa 1 ero yacteu

95

[1nomane noBepxHOCTH

96

Craructudeckas 06pa60TKa JaHHBIX

97

IIpocreiimre BEpOSTHOCTHBIE 3a/1a4U

98

HpOCTCﬁIHHC BCPOATHOCTHBIC 3a/1a4U

99

I1momaas NOBEPXHOCTH

100

[Tnomans MOBEPXHOCTH MIapa U €ro 4acTei

101

[Ipocreiiine BEpOATHOCTHBIE 3a0a4U

102

Coueranusi ¥ pa3MEenICHUst

103

CoueraHus U pa3MeleHUs




104 |ITnomaas MOBEPXHOCTH IIapa U €ro 4acTei

105 |[KonTponbHast padota Ne 4. O6beM 1 1II0IAAb MTOBEPXHOCTH

106 |CoueTtanus 1 pa3MenieHUs

107 |®opmyna buroma HeroToHa

108 |®opmymna 6uHoma HetoToHa

I'naBa 7. KoopauHatsl 1 BEKTOPBI B TPOCTPAHCTBE

109 |IIpsMoyronbHas cucTeMa KOOPJAMHAT B IIPOCTPAHCTBE

110 [IIpssmoyrospHas cucTeMa KOOpAMHAT B TPOCTPAHCTBE

111 |Cnyyaiinble cOOBITUS M X BEPOATHOCTH

112 |Cnyyaiinble COOBITUS M UX BEPOSITHOCTH

113 |CnyyaiiHble COOBITUS M UX BEPOSITHOCTH

114 |PaccTositnue MeXAy TOYKaMHU B IPOCTPAHCTBE

115 |PaccTositHue MeXay TOYKaMHu B IPOCTPAHCTBE

116 [KonTponbHast pabota Ne 6.971€MEHTBI MaTEMaTHUECKOW CTATUCTUKH, KOMOMHATOPHKH U TEOPUU BEPOSITHOCTEH

I'naBa 10. YpaBHeHnus u HepaBeHcTBa. CHcTeMbl YPABHEHUH M HEPABEHCTB

117 |PaBHOCHIIBHOCTD YpaBHEHUN

118 |PaBHOCHIIBHOCTD YpaBHEHHHA

119|PaccrosiHre MeXay TOYKaMHU B POCTPAHCTBE

120|KoopanHaThl BEKTOpa

121|O0mme MeTobl pelieHns ypaBHeHHA

122|06mme MeTo bl penieHns ypaBHEeHUH

123|O0me MeToIbl pelieHns ypaBHeHHI

124|KoopauHaTel BEKTOpa

125|CkanspHoe npoun3BeieHIe BEKTOPOB

126 |Penienne HepaBeHCTB C OIHOM MEpeMEHHON

127 |Penrenne HEpaBEHCTB C OJTHOM MMEPEMEHHON

128 |Pemienue HepaBeHCTB C OIHOM MEpeMEHHOMN

129 |CxansipHoe npoun3BeJIeHIE BEKTOPOB

130 |YpaBHEHHE IIIOCKOCTH B TPOCTPAHCTBE

131 [Pemienne HepaBeHCTB C OIHOM MEpeMEHHOMN

132 |YpaBHeHUs 1 HEPABEHCTBA C IBYMS IEPEMEHHBIMU

133|YpaBHeHUs 1 HEPAaBEHCTBA C IBYMsI IEPEMEHHBIMHU

134|YpaBHeHue MIOCKOCTH B MPOCTPAHCTBE

135|YpaBHeHHe MIOCKOCTH B POCTPAHCTBE




136

CucreMbl ypaBHEHHI

137

CucreMbl ypaBHEHUN

138

CucreMbl ypaBHEHHI

139

KonTponbnas pabora Ne 5. KoopauHaTsl BEKTOpa B IPOCTPAHCTBE

140

AHaJIUTHYECKOE 33JaHUE IPOCTPAHCTBEHHBIX QUTYD

141

CucreMbl ypaBHEHHI

142

YpaBHEHMs U HEPABEHCTBA C TapaMeTpaMu

143

YPaBHeHI/IH W HCPABCHCTBA C IIapaMCTpaMH

144

AHaJIUTHYECKOE 33JaHUE IPOCTPAHCTBEHHBIX (QUTYD

145

AHaIUTHUYECKOE 33JaHie TPOCTPAHCTBEHHBIX QUTYD

146

YPaBHeHI/IH W HCPABCHCTBA C ITapaMCTpaMH

147

KonTponbHast padora Ne 7. YpaBHenus u HepaBeHcTBa. CHCTEMBI ypaBHEHUH 1 HEPABEHCTB

148

KonTponbnas pabora Ne 7. YpaBaenus u HepaBeHcTBa. CHCTEMBbl YpaBHEHUI U HEPABEHCTB

IToBTOpEHME Kypca reOMEeTpUu 10
149 |IToBropenue. Penenue miannMeTpruueckux 3a1ad. TpeyroabHUK
150 |IToBTropenwue. Pemenne mianHnMeTpudeckux 3anad. TpeyroapbHUK

IToBTOpeHHe Kypca ajJredpbl H HAYAJ AHAJIM3A 12

151

IToBTOpEHNE.

Pemienne ypaBHEHUN U UX CUCTEM

152

IToBTOpEHME.

Pemenne ypaBHEHUN U UX CHCTEM

153

IToBTOpEHNE.

PelieHne ypaBHEHUN U UX CUCTEM

154

IloBTOpEHME.

Pemenne ninanuMerpudeckux 3a1ad. YeTslpexyroJbHUK

155

[ToBTOpEHueE.

Pemenue IIaHUMCETPHUYCCKUX 3aJiay. quBIpeXYTOJIBHI/IK

156

IToBTOpEHME.

Pemenne HCPABCHCTB U UX CUCTEM

157

IToBTOpEHME.

Pemenue HCPABCHCTB U UX CUCTCM

158

IToBTOpEHME.

Pemenue HCPABCHCTB U UX CUCTCM

159

IToBTOpEHME.

Pemenne mnannmerpudeckux 3agad. Kpyr u okpyXHOCTB

160

IToBTOpEHNE.

Pemenne ninanumerpudeckux 3agad. Kpyr u okpyKHOCTb

161

IToBTOpEHME.

Pemrenue TeKCTOBBIX 3a1a4

162

IToBTOpEHME.

Pemrenue TeKCTOBBIX 3a1a4

163

IToBTOpEHME.

Pemenue TeKCTOBBIX 3aj1a4

164

IToBTOpEHME.

Crepeomerpus. [Iupamuasl u npu3Mel

165

IloBTOpEHNE.

Tena BpameHus

166

IToBTOpEHME.

UccnenoBanue GyHKIMH C TOMOIIBIO TPOW3BOTHOM

167

IToBTOpeHue.

HccnenoBanne GyHKIMH ¢ TOMOIIBIO TIPOU3BOTHOMN




168|I[ToBTopenue. UccnenoBanne GyHKIMH C IIOMOIIBIO TPOW3BOIHOM

169|IToeropenue. Crepeomerpus. KomOunanus ten

170|IToBTopenne. Ctepeomerpusi. KomOuHaiums temn

HUTOI'O 170 13

Cnucok JIuTepaTypsbl
A.T. MopakoBud. AnreOpa n Hadaia aHanu3a, 10 — 11: B 1Byx vactsax. — M.: Muemo3una, 2003
A.T. Mopakosuy, E.E. Tynbunnckas. Anredpa u Hauana aHanu3a. Kourponbssbie padoTsl. — M.: Muemo3una, 2003
3. .M. CmupnoBa, B.A. CmupnoB. I'eomerpus. 10 — 11 kiaccel: yuel. anst yyammxcsi oOmieoOpas3oBar. yupexaeHuil (60a30BbId U MPOGUIbHBIN
ypoBHH). — M.: MHemo3uHa, 2012
4. U.M. Cmupnosa, B.A. Cmupnos. ['eometpus. 10 — 11 xiaccel: MeToguueckre peKOMEeHIAuu AJIsl YIUTeNs B ABYX dacTsax. — M.: Muemo3una, 2003
.M. CmuphoBa, B.A. CmuphoB. ['eomerpust. Junakruueckue matepuansl. — M.: Muemo3uHa, 2003

N

o

Maremartuka. 10 kiaacc. MatemaTnueckuii npopuib

Crenuduka 1ened W CoAepKaHUs W3YYCHUS MaTeMaTUKU Ha NPO(GUIBLHOM YpPOBHE CYIIECTBEHHO IOBBIIIACT TPEOOBaHHUS K peghiekcueHnoil
deamenbHoCmu yuaujuxca: X 00beKTHBHOMY OIICHHBAHUIO CBOWX YUEOHBIX JOCTHKEHHH, MIOBEICHHUS, YEPT CBOCH JTMUYHOCTH, CTOCOOHOCTH M TOTOBHOCTH
YYUTHIBATh MHEHHS JPYTHX JIOJIEH MPHU OMpeesieHnd COOCTBEHHOM IMO3UIMU U CaMOOIICHKE, TTOHUMAaTh 1IEHHOCTh 00pa30BaHUsl KaK CPEACTBA Pa3BUTHS
KYJIBTYPBI JITYHOCTH.

VYCnemHocTh pelieHus 3agad  yriiyOJIeHHOTO M3y4YeHHsl MaTeMaTHKU BO MHOTOM 3aBHUCHUT OT OpraHu3aludd y4eOHOro mporiecca. YUHUTeIto
MIPEIOCTABIIICTCS BO3MOKHOCTh CBOOOHOTO BHIOOpAa METOMUYCCKUX IYTEH M OpraHU3aIMOHHBIX (DOPM OOYUCHHSI, IPOSIBIICHUS TBOPUYECKON HHHUIIMATUBEI.
OpHako MpH 3TOM CIeAyeT UMETh B BUY Ps/I OOIINX MONOKEHUH, U3TT0KEHHBIX HIDKE.

Y4e0HO-BOCITUTATEILHBIN MPOIECC JOKEH CTPOUTHCS C YIETOM BO3PACTHBIX BO3MOXKHOCTEH M MOTPEOHOCTEH ydarmmxcs. M3ydeHne MaTeMaTHKH HA
npoUIFHOM ypOBHE MPEAINOIaraeT Mpek/e BCEro HAMOJHEHHWE Kypca pa3HOOOpa3HBIMHM, MHTEPECHBIMU M CIOXKHBIMU 3aJa4aMUd, OBIAJEHUE OCHOBHBIM
MPOTPaMMHBIM MaTepHalioM Ha 0oJiee BHICOKOM YpPOBHE.

B crapmieii mkosne Bo3pacTaeT posib TCOPETUUECKUX 3HAHUN, CTAHOBSTCS BEChbMa 3HAYMMBIMU TaKUE KA4e€CTBA, KaK CUCTEMHOCTb U 000OIIEHHOCTb.
3HAUUTENBHOE MECTO JOJDKHO OBITh YAENEHO PEUICHUIO 3a/lad, OTBEYAIOUIMX TPeOOBaHUSAM Ui TOCTYMAIONIMX B BY3bI, IJe MaTeMaTHKa SBISETCS
MPOQUITUPYIONIMM TPEIMETOM. YUeOHBIN TpOoIecC JODKEH OBITh OPUCHTHPOBAH HAa YCBOSHHUE YYAIIMMHKCS TPEXIEC BCETO OCHOBHOTO MaTepuaja; IpH
MPOBEJICHUH TEKYIIET0 ¥ UTOTOBOTO KOHTPOJISI 3HAHHUI Ka4eCTBO YCBOSHHS 3TOTO MaTepuaa MpoBepseTcs B 00s3aTeIbHOM MOpsIKe. 3HAYUTEILHOE MECTO B
y4eOHOM TIPOIIECCEe OTBOJIUTCS CAMOCTOSTEIEHON MaTEeMaTHYECKOH NEATETFHOCTH YYAIIUXCsl — PEUICHUIO 3aj1ad, MpopaboTKe TEOPETHUECKOT0 MaTepHuala,
MOITOTOBKE JTOKJIA/I0OB, pedeparoB u T.4. OueHb BaXXHO OpraHU30BaTh AU(PPEpEeHIINPOBAHHBIN MOIXO0 K YUAIIHMCSI, TTO3BOJISIONINI H30eKaTh MEePEerpy3KH U
CIIOCOOCTBYIOMIMN pean3ainuy BO3MOKHOCTEH KaXKIOTO U3 HUX.

HoBeiM cTanmapToMm cpemnero (MOJHOro) ooiero oopazoBaHus MO0 MaTeMaTHKE MPETYCMOTPEHO M3ydeHUE Kypca MAaTEeMAaTHKH B CTAPIIHX
KJlaccax Ha 0a30BOM W MPO(GUIBHOM YpPOBHSX. ECTECTBEHHO, YTO /ISl KaXIOTO YPOBHS JIOJDKHBI OBITH ITOATOTOBIICHBI CBOM yueOHMKH. Harm aBTOpCKwMiA
KOJJICKTHB paboTaeT Hajx ydyeOHbIMH MocoOusMu «Anredpa M Hayana aHanu3a-10» um «Anrebpa u Havana aHanmsa-11» a1 mpoUIBHBIX KIIACCOB
o0mreobpazoBarenbHON MKOJIBI. Kakmoe u3 mocobuii cocTouT M3 ABYX 4dacTel: 4acth 1. YueObnuk — aBTopsl A.I'.Mopakosud u [1.B.CemenoB; yacts 2.



3agauHuK (KOJUIGKTHB aBTOPOB moA pykoBoacTBoM A.I'.Mopakosuua). OGe yactu ydeObHoro nocodus juist 10 kimacca onmyOJMKOBaHbI M31aTEIbCTBOM
«MHeMO031Ha) U UMEIOT TPU( MUHUCTEPCTBA 00pa30BaHUSI. B yueOnuke ans 10 kimacca (M COOTBETCTBEHHO B 33/Ia4HMKE) 8 TJIaB.
Iaasa 1. JEVMCTBUTEJIBHBIE UUCJIA. Harypansubie u uensie yucna. Jenumocts yucen. [Ipocteie u coctaBHble ymcia. JleneHue ¢ ocTaTkom.
HauOonpmmii oOmmii nenuTens 1 HauMEeHbIee odliee KpaTHOE HECKOJIbKUX HaTypalbHBIX uncesl. OCHOBHAs Teopema apu(PMETHKU HATypalbHBIX YHCEN.
Panmonanehele uncna. MppanuoHanbHbele yncna. JleficTBUTeNbHbIE YKMCIa M 4YKMCIoBas IpsMas. YncioBble HepaBeHCTBA. AKCHOMATHUKA JEHCTBUTENIBHBIX
yucesn. Moayinp A€MCTBUTEIBHOTO YKciia. MeTox MaTeMaTuieCKOM HHIYKIIUH.
I'naBa 2. YACJ/IOBBIE ®YHKIHUUN. Onpenenenue yucioBod (GyHKIMU U crocoObl ee 3amaHus. CpoiictBa ¢yHkumid. [lepuoaudeckue (yHKIHH.
OoparHast GyHKIHS.
I'maBa 3. TPUT'OHOMETPUYECKUE ®YHKIMUMU. Yncnosas OKpyKHOCTb Ha KOOPAMHATHOMN IIIOCKOCTH. OnpesielieHne CUHYca, KOCHHYCa, TAaHI'€HCa
U KOTaHreHca. TpuroHoMeTrpuueckne (YHKIMHM YHUCIOBOTO W YIJIOBOTO apryMeHTa, UX cBoiictBa u rpaduku. CxaTume W pacTskeHHe TpaduKoB
TPUTOHOMETPHUECKUX (YHK- LU, Tpaduk rapMoHrUyeckoro kosebanus. OOpaTHble TPUTOHOMETPUYECKHUE QYHKINU.
I'maBa 4. TPUTOHOMETPUYECKHUE YPABHEHUSI U HEPABEHCTBA. IIpocTeiiiine TpUroHoOMEeTpUuecKue ypaBHEHHs U HepaBeHCTBa. MeTo bl
pelIeHHs] TPUTOHOMETPUYECKUX YpPaBHEHMH — METOJl 3aMEHbl NEPEeMEHHOH, METOJ Ppa3joXKeHHUs Ha MHOXMTENIM, OJHOPOJHBIE TPUTOHOMETPHUYECKHUE
YpaBHEHHS.
Iiasa 5. IPEOBPA3SOBAHUE TPUTOHOMETPAYECKHUX BBIPAKEHHMIA. Cunyc u KOCHHYC CyMMBI H Pa3HOCTH apryMeHToB. TaHTeHC CyMMEI
u paszHoctu aprymeHToB. Dopmynsl mnpusenenus. Ddopmynsl nBolHOTO aprymenta. @opmMmynbl TOHWXKEHHUs cTeneHW. I[IpeoOpa3zoBaHue CyMMBI
TPUTOHOMETpHUECKUX (PyHKIMH B mpousBeaeHue. IlpeoGpa3oBanue npous3BeieHUs] TPUTOHOMETprUUeckux GyHKIM B cymmy. IIpeoOpa3oBanue BblpakeHUs
Asin x + B cos x k Bugy Csin(x + t). MeToabl pelieHus: TPHrOoHOMETPHYECKUX YPaBHEHH (TIPOIOIIKEHUE).
I'naBa 6. KOMIIJIEKCHBIE YU CJIA. KommiekcHble yncaa U apupMeTndeckue onepanun Haja HuMU. KoMiuiekcHble yncia 1 KOOpAMHATHAs TIOCKOCTb.
Tpuronomerpuueckas popma 3anucu KOMIUIEKCHOTO yncia. KoMIuiekcHbIe uncia U KBaJpaTHbIE ypaBHEHUs.. Bo3BeieHe KOMIUIEKCHOTO YUCIIa B CTENEHb.
M3Bneuenne KBaipaTHOro U KyOMYECKOTro KOPHs U3 KOMIUIEKCHOTO YHCIIa.
I'masa 7. TIPON3BOHASL. OnperernieHrie YicIoBok MOCTIEOBATEIBHOCTH 1 CTIOCO0B! e 3a1aHust. CBOMCTBA YHCTIOBBIX MOCTIEA0BATENLHOCTEH. | Iperiern 1rciioBoll 1ocieioBareyIbHOCTH,
CBO¥CTBa CcXOmAIIMXCs TocreoBarerbHocTel. Cymma GeckoHedHOH reomerprueckoi mporpeccrd. [Tpenen (yHkimm Ha GeCKOHEYHOCTH M B TOUKe. 3a/1audl, MPUBOIIIIE K TIOHATUIO
TIPOM3BOTHOM, OMpEIEIICHHE TIPOM3BOTHOM, BBIMHCIICHHE Tpor3BOHBIX. [ oHstTHe rporsBomHoi N-ro riopsiika. Jpidxbepertpopanie ciokHolM dhyHKIHH. J{udhepertmpoBanre oopaTHO
(byHKIMH. YpaBHeHye KacarebHOM K rpadiky dhyHKimH. [ IpriveHeHre MpoM3BOIHOM [T MCCIEIOBaHKS (DYHKITMI Ha MOHOTOHHOCTD H 9KCTpeMyMBL. [ [prMeHervie por3BOTHON [17ist
JIOKa3aTeITLCTBA TOXKIECTB 1 HepaBeHCTB. [ loctpoeryie rpadwikoB dyHkIwiA. [ [prveHerrie ipor3BOHON [TsT OTHICKAHKST HAMOOIBIIMX M HAMMEHBITNX 3HAYCHUIN HEMPEPBIBHOW (DYHKITN HA
TPOMEXKYTKE. 3a1a4K Ha OTHICKAHNE HAHOOTBIINX 1 HAMEHBILIX 3HAYEHNI BETHUMH.
I'maga 8. KOMBUHATOPUKA U BEPOATHOCTD. Ipasuno ymuoxenwst. [lepecranoBku 1 (paxropraribl. Beioop Heckonbkux aremeHToB. CoueTanust M pasMelticHns. brurom
Hetorona. Crtyuaiitble coObITvis M MX BeposiTHOCTH.  [lepBble /1Be IIaBbl COIEpYKAT MaTepyall, B 3HAUMTENIBHON CTETeHM 3HAKOMBIA ydalMces M3 Kypca amreOpbl OCHOBHOM IIKOMBL
Haznauenyie 31oro marepuana COCTOUT B CIIEIYIOILIEM: BO-TIEPBBIX, JaTh BO3MOKHOCTB IIIKOJIBHUKAM BTHYTHCS B YUEOHBIHN MPOLIECC, a/IalTTUPOBATHCS B HOBBIX YCJIOBUSIX; BO-BTOpBIX,
YITYOUTH TPEJICTARIIEHHS YHAIIMXCS O TAKMX (DyHIIAMEHTATBHBIX TIOHSTHSIX MATEMATHKH, KaK JISHCTBUTENEHOE YHCIIO, (DYHKLIVSL, CBOMCTBA (DYHKIIHI, — MOHSTHSIX, KOTOpbIE 110 TIOHATHBIM
TPYUMHAM HE BCET7Ia BBIBOIIATCS B OCHOBHOM IIIKOJIE HA JIOJDKHBIH YPOBEHB; B-TPETHHX, PACILIMPHTH 3HAHKS YUAIIIMXCS TI0 YKa3aHHBIM TeMaM. PaciimpeHye MporcxoIuT 3a CUeT BITFOUEHNS B
yued- HuK 10 K1acca AMeMeHTOB TeOpHH ARIIMMOCTH TIRITBIX YMCeIT, METOMIA MATEMATIHECKON MHITYKLIAH, TIOHSTTVST OOPATHOM (DYHKITANL.
MATEMATHKA.
TemaTuueckoe mianupoBanue mo maremaruke 10 kiacca (5+3=8 yacoB B Hefe10, Bcero 280 yacoB) MaTeMaTH4ecKOro npoguis



Tema Bcero N3 Hux Koppekt
gacoB | KP | JIP | IIP

1. [ToBTOpeHue. YnpolieHue paruoHaaIbHbIX BbIpaKEHUN
2. [ToBTOpeHue. YnpolineHue paruoHaaIbHbIX BbIpaKEHUN
3. | lloBropenue. Pemenue ypaBHeHMi
4, [ToBTOpenue. Pemenne ypaBHeHUA
S. [loBTOpenue. Pemenue ypaBHeHuit
6. BBenenue B ctepeomMeTpuio
7. BBenenue B crepeoMeTpurio
8. BBenenue B ctepeomMeTpuio

I'naBa 1. /lelicTBUTEbHBIE YHCIA 16 |1
9. HatypanbHble 1 1ienble uncna
10. | HarypanbHble U 1enble Yyuciia
11. | HarypanbHble U 1ieIble Yuciia
12. | HarypanpHble U 1enble Yucia
13. | PanmonanbHbIE YncIa
14. | BBeneHue B CTEpEOMETPHIO
15. | BBeneHue B CTEpEOMETPHIO
16. | BBeneHue B cTepeoOMeTpHIO
17. | ParmmonansHbIe Ynciia
18. | UppaunonanbpHble yuCIa
19. | UppaunoHanbHble yuciaa
20. | MHOXecTBO JeMCTBUTEIBHBIX YHCEN
21. | MHOXECTBO JCHCTBUTEIHHBIX YHCEIT
22. | BBeneHue B CTepeoMETPHUIO
23. | KontpompHas pabora Ne 1. BBesieHne B crepeoMeTprio. AKCHOMBI CTEPEOMETPUH 1
24. | IlpsiMble B IpOCTpaHCTBE
25. | Moaynb NeiiCTBUTENBHOTO YHCTIa
26. | Moaynb 1eliCTBUTENHHOTO YHCIIa
27. | KontponbHas pabota Ne 1. JlelicTBUTEIbHBIE YHCITIA 1
28. | Meroa MaTeMaTH4e€CKON MHIYKITMH
29. | Merox MareMaTH4eCKOW WHAYKIIUN
30. | IlpsmMble B mpocTpaHCTBE
31. | IIpsimble B mpoCTpaHCTBE




32.

[Ipsimble B pocTpaHCTBE

33. | Merox MareMaTH4eCKON WHAYKIIUN
I'nasa 2. UncjoBble pyHKIHU 12
34. | Onpenenenuie YUCI0BON (GYHKIIMU U CIIOCOOKI €€ 3aaHus
35. | Onpenenenue uncaoBor (YYHKIIUU M CIIOCOOBI €€ 3aaHus
36. | CpoiicTBa (hyHKIIMIA
37. | CpoiicTBa (hyHKIMIA
38. | [IpsiMble B IpoCcTpaHCTBE
39. | [IpsiMble B mpocTpaHCTBE
40. | Ilpsimble B TPOCTPAHCTBE
41. | CpoiicTBa GyHKIHI
42. | llepuopnyeckne QyHKINN
43. | llepuognueckue QyHKIIUU
44. | O6patHast QpyHKIHS
45. | O6patHast QyHKIHS
46. | KonTpospHas pabota Ne 2. BzanMHOe pacnoioykeHue MPsIMBIX B IIPOCTPAHCTBE
47. | IapamienbHble OpsiMast ¥ MIOCKOCTh
48. | IlapamuienbHble MpsiMas U MIIOCKOCTb
49. | O6patHast QyHKIHS
50. | KontposnbHast pabota Ne 2 o teme «HuciaoBble pyHKITI»
51. | KonrponbHas padora Ne 2 o teme «HucaoBble QyHKITUN
I'naBa 3. Tpuronomerpuyeckue pyHKuuu 30
52. | YucnoBasi OKpYKHOCTb
53. | YncnoBast OKpyXHOCTb
54. | IlapanyenbHble NpsiMast ¥ MIOCKOCTh
55. | IlapannenbHble npsiMast ¥ MIOCKOCTh
56. | IapannenbHble npsMasi ¥ MIO0CKOCTb
57. | HucnoBas OKpy>KHOCTh Ha KOOPJIMHATHOM MIIOCKOCTH
58. | YuncnoBasi OKpYKHOCTb Ha KOOPJMHATHON TJIOCKOCTH
59. | YuncnoBasi OKpYKHOCTb Ha KOOPJUHATHON TIOCKOCTH
60. | Cunyc u KocuHyc. TaHT€HC U KOTaHTEHC
61. | Cunyc u kocunyc. TaHTeHC ¥ KOTaHT€HC
62. | [NapannenbHbie IpsiMasi ¥ MIOCKOCTh
63. | [lapannenbHble IpsMasi ¥ MIOCKOCTb




64.

HapannenLHLIe IpsiMasd v IJIOCKOCTb

65. | Cunyc u kocunyc. TaHTeHC ¥ KOTaHTe€HC

66. | Tpuronomerpuieckue GyHKIIUHA YUCIOBOTO apryMEHTa

67. | Tpuronomerpuieckue GHyHKIIMHA YUCIOBOTO apryMEHTa

68. | Tpuronomerpuyeckue GyHKIUN YUCIOBOTO apryMEHTa

69. | Tpuronomerpuueckue GyHKIIUH YTIIOBOTO apryMEHTa

70. | IapannenbHblie IpsiMasi ¥ MIOCKOCTh

71. | IlepieHuKyJsIpHBIC TPSIMasi U TNIOCKOCTh

72. | llepnienauKynspHbIe IpsiMasi ¥ TUIOCKOCTh

73. | Tpuronomerpuueckue QyHKIMU YIIIOBOTO apryMeHTa

74. | dyHknuy Y=Sin X, Y=COS X, UX CBO#CcTBa U rpaduku

75. | dyHkuuy Y=sin X, Y=COS X, UX CBOICcTBa U rpaduku

76. | dyHkuuyu Y=Sin X, Y=COS X, UX CBOiCcTBa U rpaduku

77. | KontposbHas padora Ne 3. Tpuronomerpuueckue GpyHKIUN

78. | IleprieHuKyIsIpHBIE TPSIMasi M TNIOCKOCTh

79. | llepnienauKynspHbIe MpsiMasi ¥ TUIOCKOCTh

80. | IleprenauKynspHbIE MPsiMasi ¥ TUIOCKOCTh

81. | Moctpoenue rpaduka dpynkiwn y=mf(x)

82. | Iloctpoenue rpaduka Gpynkuuu y=mf(x)

83. | loctpoenue rpaduka ¢pynkimn y=Ff(kx)

84. | Ilocrpoenue rpaduka Gpynkuuu y=Ff(kx)

85. | IMoctpoenue rpaduka ¢pynkimn y=f(kx)

86. | IlepnenaukynspHble NpsiMasi ¥ INIOCKOCTh

87. | llepnenaukynsipHble OpsMasi ¥ MIOCKOCTh

88. | IlepnenauKynspHble NpsiMasi ¥ IIIOCKOCTh

89. | I'paduk rapMOHHYECKOTO KOJICOAHWS

90. | I'paduk rapMOHHUECKOT0 KOJIeOaHUs

91. | ®ynknum Y=tgX, y=CtgX, WX CcBOICTBa U rpaduku

92. | ®ynkuuu y=tgx, y=CtgX, ux CBOMCTBa U rpaduxu

93. | O6paTHbBIE TPUTOHOMETPHUYECKUE (PYHKINH

94. | KontpompHas pabota Ne 3. B3zaumMHOe pacronokeHue mpsMoi U IMII0CKOCTH. [lepneH Ky IsIpHOCTh PSIMOM 1
TJIOCKOCTH

95. | Yroa Mexay nmpsiMOi M TJIOCKOCTHIO

96. | Yroxn mexay nOpsMOM U TJIOCKOCTBIO




97.

OO6paTHble TPUTOHOMETPUYECKUE PYHKIIMH

98. | OOpaTHBIE TPUTOHOMETPHUYECKUE (PYHKITHH
99. | OGpaTHbIC TPUTOHOMETPUYECKUE HYHKIIUH
I'naBa 4. TpuroHomerpuyeckne ypaBHeHUsl 12
100. | IIpocreiimme TPUTOHOMETPUUYECKHUE YPABHEHNUS 1 HEPABEHCTBA
101. | Ilpocreiimue TpPUrOHOMETPUYECKHE YPABHEHUS M HEPABEHCTBA
102. | Yron Mexy npsiMOi M IIIOCKOCTBIO
103. | Yron Mexy npsiMOU U TJIOCKOCTBIO
104. | Yron Mexy npsiMOi  IIIOCKOCTHIO
105. | Ilpocreiinuye TPUroHOMETPUYECKHE YPABHEHUS! M HEPABEHCTBA
106. | Ilpocreiiuye TpPUroHOMETPUYECKHE YPABHEHUS! M HEPABEHCTBA
107. | Ilpocreiimme TPUTOHOMETPUIECKHE YPABHEHUS M HEPABEHCTBA
108. | MeTtobl penieHusi TPUrOHOMETPUYECKHX YPABHEHUHN
109. | Mertoap! penieHust TPUTOHOMETPUYECKUX YPaBHEHUH
110. | Vron Mexy npssMOU U TJIOCKOCTBIO
111.| Yron mexay npsiMoi U INIOCKOCThIO
112. | Yron Mexay npsiMOH M IIIOCKOCTHIO
113. | Metobl penieHHsi TPUTOHOMETPUYECKHX YPAaBHEHUH
114.| Meroab! penieHusi TPUTOHOMETPUUECKUX YpaBHEHUIN
115. | Metobl penieHHsi TPUTOHOMETPUYECKHX YPAaBHEHUH
116. | Kontponsnas padora Ne 4. TpuronomeTpruueckue ypaBHEHUS
117. | KonrposabHas padora Ne 4. TpuroHomeTpruuecKkue ypaBHEHHs
118. | Yroa mexay nNpsiMOi M MIOCKOCTHIO
119. | [TapannenbHble MIOCKOCTH
120. | ITapayienbHble MIIOCKOCTH
I'nasa 5. [IpeoOpa3zoBaHue TPUTOHOMETPUYECKUX BbIPaKeHU I 26
121. | Cunyc ¥ KOCHHYC CYMMBI 1 pa3HOCTH apTyMEHTOB
122.| CuHayc M1 KOCHHYC CYMMBI B Pa3HOCTH apTyMEHTOB
123. | Cunyc ¥ KOCHHYC CYMMBI M pa3HOCTH apT'yMEHTOB
124. | TanreHc CyMMBbI U pa3HOCTH apryMEHTOB
125. | TanreHC CyMMBI M pa3HOCTH apTyMEHTOB
126. | ITapayenbHble IIIOCKOCTH
127.| IlapannenbHble MIOCKOCTH
128. | ITapayienbHble MIIOCKOCTH




129.

DopmyJIbl TpUBEICHUS

130. | ®opmyIibl IpUBEICHHS

131. | ®opmyibl qBOMHOrO apryMmeHTa. @opMyIibl IOHUKEHUS CTENIEHU

132. | ®opmyibl 1BOHHOrO apryMeHTa. @opMyIibl IOHUKEHUS CTENIEHU

133. | @opmyisl 1BOMHOTO apryMeHTa. @OPMYIIbl TOHMKEHHS CTETICHU

134. | TlapannenbHbIC MITOCKOCTH

135. | IapaenbHbIe TIIOCKOCTH

136. | KonrposnbHas pabora Ne 4. Yron Mexty npsiMoil 1 iockocts. [lapaienbHble MI0CKOCTH
137. | @opmyisl qBOMHOTO apryMeHTa. @OPMYIIbI MOHKEHHS CTETICHU

138. | IIpeoOpazoBaHyie CyMMBbl TPUTOHOMETPUUECKUX (PYHKIIMIA B TPOU3BEICHUE
139. | IIpeoOpazoBaHyie CyMMBbl TPUTOHOMETPHUECKUX (PYHKIIMI B IPOU3BEACHHE
140. | IIpeoOpa3oBaHue CyMMBI TPUTOHOMETPUYECKUX (DYHKIHMIA B IPOM3BEICHUE
141. | TIpeoOpa3oBaHye CyMMbl TPUTOHOMETPUUECKUX (PYHKIIMIA B TPOU3BEICHUE
142.| Yron Mexay ABYyMs IJIOCKOCTSIMU

143. | IlepnieHAMKYISIPHBIE TUIOCKOCTH

144. | IlepneHuKyIsIpHbIE MJIOCKOCTU

145. | TIpeoOpa3oBaHue NPOU3BEACHNSI TPUTOHOMETPUUECKUX QYHKIIMI B CyMMy
146. | IIpeoOpa3oBaHue MPOU3BECHNUS TPUTOHOMETPUUECKUX (PYHKIUI B CyMMy
147. | TlpeoOpa3oBaHue NPOU3BEACHUS TPUTOHOMETPUUECKUX QYHKIMI B CyMMYy
148. | TIpeoOpazoBanue BoipakeHus: ASinX+Bcosx k Buay Csin(x+t)

149. | TIpeobOpazoBanue BoipakeHust ASINX+Bcosx k Bumy Csin(x+t)

150. | IlepnieHaAMKYIIpHBIE TIOCKOCTH

151. | [lepneHauKYISIpHBIE IJIOCKOCTU

152. | [lepneHuKyIsipHbIE MIOCKOCTU

153. | Metobl penieHust TPUrOHOMETPUYECKHX YpaBHEHUH (TIPOJOKEHHE)

154. | Metoap! penieHnsi TPUrOHOMETPHUYECKUX ypaBHEHUH (IPOI0JKEHHE)

155. | Metobl penieHust TPUrOHOMETPUYECKHX YPaBHEHUH (TIPOJIOIKEHHE)

156. | MeTtonb! peneHnsi TPHTOHOMETPUYECKUX YpaBHEHUH (TIPOJI0IKEHHE)

157. | KontpoasHas padora Ne 5. IlpeoGpa3oBaHie TPUrOHOMETPUUYECKUX BbIpAKEHUH
158. | Kontponbnas padora Ne 5. IIpeo6pazoBaHie TPUTOHOMETPUYECKUX BhIPaKEHUH
159. | IlepnieHaAMKYyIApHBIE TNIOCKOCTH

160. | IlepneHauKyasIpHBIE TUIOCKOCTH

161. | KouTpoabHas pabora Ne 5. Yron Mexxay AByMsl IIIOCKOCTIMU

T'maBa 6. KoMmmiekcHbIe 4uciia

12




162.

KomimrekcHble uncia u apI/I(bMeTI/ILIeCKI/Ie OoIr€panru HaaJ HUMH

163. | KommekcHble ynciia u apuMeTuiecKre onepaniu HaJ HOUMU
164. | KommiekcHble ynciia 1 KOOpJAUHATHAS TIOCKOCTh
165. | KommekcHble ynciia 1 KOOpAUHATHAS TIOCKOCTh
166. | Paccrostarie Mexay TOUKOM 1 purypoii
167. | PaccTostHue MeXAy TOYKON B GUTYPOH 1
168. | Paccrostnue Mmexay Gurypamu
169. | Tpuronomerpuueckas ¢hopma 3aMcyl KOMILIEKCHOTO YHCa
170. | Tpuronomerpuueckas opma 3anmucu KOMIZICKCHOTO YUCIIa
171. | TpuronomeTrpudeckas ¢popma 3arucy KOMILIEKCHOTO Yncia
172.| KommekcHble yuciia u KBapaTHbIE YPaBHEHHUS
173. | KommiekcHbIe Yuciia ¥ KBapaTHbIC YPAaBHEHUS
174.| PaccTostHue Mexay Gurypamu
175. | Paccrosinne Mexnay ¢purypamu
176. | 'eomeTpuiecKkre MecTa TOUYeK B IPOCTPAHCTBE
177. | Bo3BegeHue KOMIJIEKCHOT'O YHCIIA B CTETICHbB. V3BIIeueHne KyOM4ecKOro KOpHS W3 KOMIUIEKCHOTO YHCIIa
178. | Bo3BeaeHne KOMIUICKCHOTO YHCJIA B CTEIICHb. V3BJIeUeHIE KyOMYeCKOro KOPHS U3 KOMIUIEKCHOTO YHCIIa
179. | KontponbHas paboraNe 6. KommiekcHble uncna 1
I'naBa 7. IlpousBoanas 35 |4
180. | UncnoBsle mocneaoBaTeIbHOCTH
181. | YucnoBsle mociie10BaTeNbHOCTH
182. | 'eomeTpuvecKre MecTa TOUYeK B IPOCTPAHCTBE
183. | 'eomeTpuyeckne MecTa TOYEK B IPOCTPAHCTBE
184. | KontponbHas pabora Ne 6. PaccTosiHus B mpoCcTpaHCTBE
185. | UncnoBsie mocnea0BaTeIbHOCTH
186. | IIpexen uncaOBOM TOCIETOBATEIIHHOCTH
187. | Ilpexen uncioBoi MOCIEI0BATENbHOCTH
188. | Ilpenen Gpynkmm
189. | Ilpexen GpyHKIUU
190. | Ypoku 060011eHMs TPOHICHHOTO MaTepraa o NapaiebHOCTH, EPIEHAUKYISIPHOCTH, YIIIaxX U PaCCTOSHUAX
B IPOCTPAHCTBE
191. | Ypoku 060011eH s TPORACHHOTO MaTepraia O MapauieIbHOCTH, MEPICHANKYISIPHOCTH, YTIIaX U PACCTOSHUSIX
B IPOCTPAHCTBE
192. | Ypoku 060011eHrs TPORACHHOTO MaTepraia O MapalIeIbHOCTH, MEPICHINKYISIPHOCTH, YTIIaX U PACCTOSHUIX 1




B IIPOCTPAHCTBC

193. | Ilpenen Gpynkuuu

194. | Onpexnenenue NpoON3BOTHOM

195. | Onpepenenue MpoON3BOTHOM

196. | Beruncnenue nponu3BOIHBIX

197. | Beruncienne mpou3BOIHBIX

198. | BekTopHBII METOJT B TPOCTPAHCTBE

199. | BekTOpHBII METOJT B TPOCTPAHCTBE

200. | BexTopHBIil METO/I B IPOCTPAHCTBE

201. | BeruucieHue npou3BOIHBIX

202. | BeruuciaeHue npou3BOIHBIX

203. | InddepernnmpoBanue crnoxuaoil pynkmun. Auddepenunposanme odbpatHoii GyHKIHN

204. | MuddepennupoBanue cnoxnon dyukiun. Juddepennnpoanne obpaTHol GyHKIIUU

205. | InddepennmpoBanue crnoxuaoil pynkmun. Auddepenunposanme odbpatHoii GyHKIHN

206. | BexTopHBIN METO B IPOCTPAHCTBE

207. | BeKkTopHBIif METO/ B TPOCTPAHCTBE

208. | BexTopHBIi METOJT B TPOCTPAHCTBE

209. | YpaBHeHHe KacaTelbHON K rpaduKy (QyHKIIMU

210. | YpaBHeHue KacaTelbHON K TpaduKy O YHKIIHA

211.| YpaBHeHHe KacaTelbHON K rpaduKy (GyHKIMU

212. | KontponpHas pabora Ne 7. [lponsBonHas

213. | KontponbHas padota Ne 7. IlponsBoiHas

214.| BeKTOpHBIN METO/ B IPOCTPAHCTBE

215. | BexTopHbIii METO B IPOCTPAHCTBE

216. | BekTopHBIi METO B IPOCTPAHCTBE

217. | llpumeHeHwne MPON3BOTHON ISl iCCTIeTOBaHUs ()yHKIIMNA

218. | IlpumeHeHue MpON3BOAHON sl CCIIEOBaHUS (DYHKINN

219. | IlpumeHeHue MPON3BOTHOM JIJIST UCCIICAOBAHUS (DYHKIINH

220. | IlpumeHeHue MPON3BOAHON IJIsl MCCIIeAOBaHUS (DYHKINN

221. | Iloctpoenue rpadukoB GyHKIHIHA

222.| KonrponbHas padbota No 7. BeKTOpBI B MPOCTPAHCTBE

223. | KoopauHaTHBIN METOJT B IPOCTPAHCTBE

224. | KoopAMHATHBIN METO/ B TPOCTPAHCTBE

225. | Iloctpoenne rpadukoB GyHKITHIA




226.

HpI/IMeHeHI/Ie HpOHSBOI[HOﬁ JJIA OTBICKaHU HauOOJBIINX BEJIWYMH U HAMMEHBIINX 3HAYEHUH

227. | IlpumeHeHre NpOM3BOTHON JJIsl OTHICKAHUSI HAMOOJIBIINX BEIMYMH U HAUMEHBIINX 3HAYCHUN

228. | [IpuMeHeHre NpOU3BOIHON AJIsl OTBICKAHUSI HAMOOIBIINX BEIMYUH U HAMMEHBIINX 3HAYCHUH

229. | I[IpumeHeHre NPOU3BOIHON AJIsl OTBICKAHUSI HAUOOIBIINX BEIMYUH U HAMMEHBIINX 3HAYCHUH

230. | KoopauHaTHBIN METOJT B IPOCTPAHCTBE

231. | KoopauHaTHBINM METO] B IPOCTPAHCTBE

232. | KoopMHATHBIN METOJT B TPOCTPAHCTBE

233. | [IpuMeHeHre NpOU3BOIHON AJIsl OTBICKAHUSI HAUMOOJIBIINX BEIMYUH U HAMMEHBIINX 3HAYCHUH

234. | KonrponbHas padora Ne 8. [Ipon3BoaHas 1

235. | Konrponbhas padora Ne 8. [IponsBoanas 1
I'naBa 8. KomOnHaTopuka u BeposiTHOCTh 10 1

236. | IIpaBuno ymuoxxenus. KomOunartopusie 3agaun. [lepecTaHoBKH U (paKTOpHAITBI

237. | IlpaBuno ymuoxenusi. KomOunatopusie 3agaun. [lepectaHoBKY U (paKkTOpUAIIBI

238. | KoopauHATHBIN METOJT B TPOCTPAHCTBE

239. | KoopauHaTHBINM METO B IPOCTPAHCTBE

240. | KoopauHaTHBIN METOJT B IPOCTPAHCTBE

241. | IlpaBuno ymuoxxenus. KomOunatopabie 3anaun. [lepecTaHOBKH U pakTOpHAITBI

242. | Bp1Oop HECKOJIBbKHUX 3JIeMEHTOB. bBuHOMMHaIbHbBIE KO HHUIIMEHTHI

243. | Bb1Oop HECKOIBKUX AIIeMeHTOB. bBuHOMHHAIBHBIE KO DHUITMEHTHI

244. | Bp10op HECKOJIbKHUX 3JIeMEHTOB. bBuHOMMHAaIbHbBIE KO HUIMEHTHI

245. | CnyyaiiHble COOBITHSI 1 BEPOSTHOCTH

246. | KoopauHaTHBIN METO B IPOCTPAHCTBE

247. | KontposnbHast pabota Ne 8. Koop/inHaTHBIM METOJ] B TPOCTPAHCTBE

248. | IloBropenue. Penenre reomeTpuyeckux 3agad

249. | CnyyaiiHple COOBITHSI M BEPOSITHOCTH

250. | CiryyaiiHble COOBITHSI 1 BEPOSTHOCTH

251. | KontposabHas pabota Ne 9. KomOnHaTOpHKa U BEpOSITHOCTh

252. | IloBTOpeHue. Pemenne TpUTOHOMETPUIECKUX YpaBHEHHH

253. | IloBTOpeHue. Penienre TpUroHOMETPUYECKUX YpaBHEHHH

254. | IloBropenue. PemneHne reoMeTpuyeckux 3aaad

255. | IloBropenue. Penenne reomeTpuyeckux 3aaad

256. | I[loBropenue. Pernenne reoMeTpuyeckux 3aaay

257. | lloBTOpenue. Pemenre TpUroHOMETPHYECKUX YpaBHEHUH

258. | lloBTOpeHnue. [IpumMeHenne Npou3BOAHOM




259. | [ToBTOpenue. [IpuMeHeHne MPON3BOTHOM

260. | IToBTOpenue. [Ipumenenue npon3BoAHOM

261. | IToBTOpenue. [IpuMeHeHne MPON3BOTHOM

262. | IloBropenue. Penenre reomeTpuyeckux 3aaay

263. | toroBast KOHTpOJIbHAS paboTa MO T€OMETPUU

264. | ItoroBast KOHTpOJIbHAs paboTa 0 FreOMETPHUH

265. | IloBTOpenue. [IpumeHenne Npon3BOAHOM

266. | IloBTopenne. YncnoBbie GyHKITUU

267. | IloBTopenue. Yncnopreie QpyHKINH

268. | IloBTopenne. YncnoBbie GyHKITUU

269. | IloTopenne. YncnoBbie GyHKITUU 1

270. | IloBropenue. PenieHne reoMeTpudecKux 3aaad

271.| IloBTopenue. Pemenne reomeTpuieckux 3aaad

272. | IloBropenue. Penienne reoMeTpu4eckux 3a1aq

273-| Pezepn 8
280

Bceero 280 | 20 2

Jnist ynoOcTBa pacmpeesieHus 4acoB MEeXIy alreOpoit 1 reoMeTpreil Ha MOBTOPEHNE B Hadalle y4eOHOT0 T0/1a BBIJENIEHO 5 9acoB, 2 yaca MepeHeceHo
13 00001Ia01IEr0 MOBTOPEHUS C KOHIIAa y4eOHOTo roja.
TpeGoBanus K MaTeMaTHYeCKOi MOAroToBKe yuyammxcsi 10 kiacca
Anzcebpa u nauana ananuza
OOJI’)KHBI 3HATH:
e 3HAYCHHE MATEeMAaTUYECKOM HAyKW JUIsi pPEIIeHUs 3aJay, BO3HUKAIONIMX B TEOPUU M TPAKTUKE, MIUPOTY M OTPAHHMUYEHHOCTH NPUMEHEHUS
MaTEeMaTHYECKUX METOJIOB K aHAJN3y U UCCIIEOBAaHUIO TIPOIIECCOB U SIBJICHHUI B MMPUPOJIE U OOIIECTBE;
® 3HAYCHHC NPAKTHUKHU U BOIIPOCOB, BOSBHUKAIOIIUX B caMou MaTEMaTHUKE, OJIs1 (bOpMI/IpOBaHI/IS[ H pa3BUTHA MaTeMaTHYECKOU HAayKH;
® HWACU PACIIUPCHHA YHCIIOBBIX MHOXKCCTB KakK criocoba MMOCTPOCHUA HOBOI'0O MATEMAaTHYCCKOI'O alrmapara Ajd pCIICHUA MNPaKTHYCCKHUX 3aaad H
BHYTPCHHUX 3a1a4 MaTECMAaTHUKHU,
e 3HAYCHHE UJCH, METOJIOB U PE3YJIbTaTOB aNreOphl U MATEMAaTUYECKOTO aHATN3a JJIs TOCTPOCHUS MOJIETIeH pealIbHBIX MPOIIECCOB U CUTYAIIUN;
® VYHUBEPCAIBHBII XapakTep 3aKOHOB JIOTUKM MaTEMaTHYEeCKUX pACCYXJACHUM, WX MPUMEHHUMOCTh B pPA3IUYHBIX OOJACTSIX YEIOBEYECKOM
JACATCIIbHOCTH,
e paznuuue TpeOOBAHUH, MPEIBSIBISIEMBIX K JOKA3aTEIbCTBAM B MAaTEMAaTHKE, ECTECTBEHHBIX, COITMAIbHO-O)KOHOMHUYECKUX U TYMaHUTApHBIX HayKax, Ha
MPAKTHKE;
® BEPOSTHOCTHBIN XapaKTep Pa3IMYHBIX MPOIECCOB U 3aKOHOMEPHOCTEH OKPYKAIOIIETO MUPA.




YucsioBble 1 OyKBEeHHbIE BbIPAKEHUS

yMeTb

BBINOJIHATh apupMEeTUUYECKHE NEUCTBUS, cOUeTasl YCTHbIE U IMMCbMEHHbIE NPUEMbI, IPUMEHEHHE BBIUNCINUTENIBHBIX YCTPOWCTB; HAXOAUTh 3HAUCHMS
KOPHSI HATYpaJIbHOU CTEIICHH, CTEIICHH C PALIMOHAIBHBIM II0KA3aTEJIEM; IT0JIb30BATHCS OLICHKOW M IPUKHUIKON IIPH IPAKTUYECKHUX PacyeTax;
IIPUMEHSATD [TOHATHUS, CBSA3aHHBIE C IETUMOCTBIO LEJIbIX YUCEII, IPM PELICHUN MaTEeMAaTUYECKUX 3a/1a4;

HaxOJUTh KOPHU MHOTOWICHOB C OJIHOW IIEPEMEHHOM, PaCKJIaIbIBATh MHOI'OUYJICHBI HA MHOXKXUTEIH;

BBIIIOJIHATH JACUCTBUSA ¢ KOMIUIEKCHBIMHU YMCIIAMH, I10JIb30BATHCS T€OMETPUYECKON MHTEPIPETALNEN KOMIUIEKCHBIX YHCEN, B NMMPOCTEUIINX CIydasx
HaXO/UTh KOMIUIEKCHbIE KOPHU YPaBHEHUH ¢ AeHCTBUTENbHBIMU KO3 (DUIIUCHTAMU;

IIPOBOUTH MTPEOOPA30BAHNS YUCIOBBIX M OYKBEHHBIX BBIPAKCHHIA, BKIFOYAIONINX CTETICHH, PaIUKAIIbI, TPUTOHOMETPpUYECKHE ()YHKIINH;
HCII0JIL30BATH NPHOOpeTEeHHbIE 3HAHUA M YMEHHUSI B IPAKTHYECKOH /1eATeJJbHOCTH ¥ MOBCEHEBHOM KM3HM JIfl: [IPAKTUUYECKUX PacyeToB IO
¢dbopmynam, BKIO4as GOpMyIibl, ColepKalllue CTENEeHH, paJnuKajbl, TPUTOHOMETpUYECKre (QYHKIMH, UCIOJb3Yys MPU HEOOXOAUMMOCTH CIpPaBOYHBIE
MarepHuabl U IPOCTEHUINE BEIYMCIATEIbHBIE YCTPOMCTBA.

DYyHKUMH U TPaPUKU

yMeTb

OTIpeNieNATh 3HaueHue (PyHKIMH 110 3HAYSHUIO apryMeHTa IIPU Pa3JInYHbIX Cocobax 3aaaHus GyHKINY;

CTPOUTH TpaQUKH U3YYEHHBIX (DYHKIIMI, BBINOIHATH IpeoOpa3oBaHus rpauKoB;

OTHKCBIBATH MO TpaduKy U 1o Gpopmyie MOBEAECHUE U CBOMCTBA QYHKIIUH;

pelaTh ypaBHEHMs, CUCTEMbl YPaBHEHUH, HEPaBEHCTBA, CIOJIb3Ys CBOMCTBA (DYHKIMHA U UX rpaduyeckre npeacTaBIeHus

HCII0JIL30BATH IPHOOPETCHHBbIC 3HAHUS U YMCHHA B NPAKTHYECKOH NeATeJbHOCTH U NOBCECAHEBHOM KU3HHU JISI: ONMCAHUS U MCCIIENOBAHUSA C
MOMOLIBI0 (PYHKIUH pealbHbIX 3aBUCUMOCTEH, NPEACTaBIECHUS UX IpadUueCcKu; HHTEPIIPETalluy rpa)uKOB peaibHbIX IPOILIECCOB.

Hagana MaTeMaTH4eCKOr0 aHAJIN3a

yMeTb

HaXOJIUTh CyMMY O€CKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKOM MPOrpeccuy;

BBIYUCIIATH IPOU3BOIHBIE AIEMEHTAPHBIX (DYHKIIHMIA, TIPUMEHSISI TPaBUJIa BEIYUCIEHUS IPOU3BOIHBIX;

UCCIIEI0BaTh (PYHKIIMU U CTPOUTH UX TPaQUKH C IOMOIIBIO TPOU3BOJIHOM;

pelaTh 3a7a4uy ¢ IPUMEHEHUEM YpaBHEHHUsI KacaTelbHOU K rpa@uky QyHKINHY;

pelaTh 3a7a4i Ha HaX0XKJIeHuEe HauOOoJIbIIIEro M HAMMEHBIIET0 3HaUeHUN (QYHKIIMN Ha OTPE3KE;

BBIYMCIIATH IUIOIIA/1b KPUBOJIMHEWHON TpANelyH;

HCI0JIL30BATH NPHOOpPeTeHHbIEe 3HAHUS U YMEHHsI B NIPAKTHYECKOH JeTeJIbHOCTH U MOBCEAHEBHOM KU3HM [JISI: PEIICHUS T€OMETPUUYECKUX,
($U3NIECKNUX, SKOHOMHUUECKUX U APYTHX MPUKIAIHBIX 33/1a4, B TOM YMCIIE 33Ja4 Ha HauOoJIbIINe U HAUMEHbIIINE 3HAUEeHUs C IPUMEHEHHEM arrapara
MaTEMaTHYECKOTO aHAJIN3a.

YpaBHeHUs M HEPABEHCTBA

yMeThb
pelaTh palMOHAaIbHbIE YPAaBHEHUs U HEPABEHCTBA, UPPALMOHAIBHBIE U TPUTOHOMETPUYECKHUE YPABHEHHUS, UX CUCTEMBI;



® JI0Ka3bIBATh HECJIOXKHBIC HEPABEHCTBA;
e pemarb TEKCTOBBIE 3a/1a4H C IOMOIIBIO COCTABIICHUS YPABHEHUI U HEPABEHCTB, HHTEPIPETUPYS PE3YNIbTAT C yUETOM OTPAaHUYEHUN YCIOBHS 3a/1a4H;
e 1300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH MHOXECTBA PEIIEHUI YpaBHEHUIN U HEPABEHCTB C ABYMS IIEPEMEHHBIMU U X CUCTEM;
® HaxOJUTbh NPUOJIMKEHHBIE PELICHUS YPABHEHUH U UX CUCTEM, MCIIOJIb3Ysl rpaduuecKuii MeToz;
® pemaTh ypaBHEHHS, HEPABEHCTBA U CHCTEMBI C IPUMEHEHHEM IpadUuecKuX MpeICTaBICHIA, CBOUCTB (PYHKIU, TPONU3BOIHOI;
HCII0JIL30BATH NPUOOpeTeHHbIe 3HAHUA U YMEHHUSI B IPAKTHYECKOMH JesiTeIbHOCTH M NOBCeIHEBHOM JKM3HM JJIsI: IOCTPOCHHUS U MCCIIEI0BaHUs
IIPOCTENIINX MAaTEMAaTUYECKUX MOJEIIEN.
DJieMeHTbl KOMOMHATOPUKH, CTATUCTUKH ¥ TEOPUH BepOSITHOCTeM
yMeThb
e pemarh MPOCTeHIINe KOMOMHATOPHBIE 3a/laud METOAOM Iepedopa, a TakKe C HCIOIBb30BAaHMEM H3BECTHBIX (opMyl, TpeyroibHuka [lackais;
BBIUUCIIATE K09 uimentsr 6mHOMa HploTOHA 110 hopMyIie U ¢ CTIOIB30BaHNEM TpeyronbHuka [lackans;
® BBIYUCIATH BEPOSATHOCTH COOBITUI HAa OCHOBE I0JICUETA YUCIIA UCXOI0B (IPOCTEHIINE CITyyan);
HCII0JIL30BATH NPHOOPETEHHbIC 3HAHUS M YMEHHS B IPAKTHYECKON NeATEeJbHOCTH H NOBCEJHCBHOM KM3HU JJIfl: aHAJIN3A PEaJIbHBIX YHCIIOBBIX
TAHHBIX, PEJICTABIICHHBIX B BUJIE TUAarpaMM, rpaduKoB; JJs aHau3a HHPOPMALIUK CTATUCTHYECKOTO XapaKTepa.

Buasers koMmeTreHUMAMHU: y4eOHO — TO3HABATENIbHOM; LIEHHOCTHO — OPUEHTALIMOHHOM; pedIIeKCHBHON; KOMMYHUKAaTUBHOW; MH(OPMAIMOHHOM;
COLMAIIBHO — TPYJIOBOM.

I'eomerpusi. B pesynomame usyuenua Kypca 0013icHbl 3Hamb: TEOPETUUECKUN MaTepual Kypca; BO3MOKHOCTH I'€OMETPUH /ISl ONMCAHUS CBOMCTB
peaJIbHBIX NPEAMETOB W UX B3aMMHOTO DPACIIOJIOKEHHS; 3HAaYEHHE MPAKTUKU U BOINPOCOB, BO3HUKAIOIIMX B CaMOW MareMaTHKe, i1 (OpMHUpOBaHUS U
Pa3BUTH MaTeMaTHUECKOW HAYKH; pa3inyue TpeOOBaHMM, MPeIbsIBIIEMBIX K J0Ka3aTebCTBAM B MAaTEMAaTHUKE, €CTECTBEHHBIX, COLMAIBHO-3KOHOMHUECKUX
U TYMaHUTApHBIX HayKaxX, Ha MPaKTUKE; pOJib aKCMOMaTHKH B MaTeMaTHKE; BO3MOXHOCTb MOCTPOEHHS MaTeMaTHYECKUX TEOpUH Ha aKCHOMAaTHYECKOH
OCHOBE; 3HaYeHNE aKCMOMAaTHUKH JUI APYTrUX 001acTei 3HaHUS U JUIs IPAKTUKU;

B pe3ynomame uzyuenua Kypca yuawjueca 00axcHbl ymemp: W300paXxkaThb Ha PUCYHKAX M YepTekaxX MPOCTPAHCTBEHHBIE F€OMETpUUECKHE (PUTyphl U UX
KOMOMHAIMH, 33]JaBaeMble YCIOBUSIMH T€OPEM M 337ay; BbIIEIATh U3YUeHHBIe (DUTYPHI HAa MOJETSAX U YepTekax; JOKa3bIBaTh U3yUEHHBIE B KypCce TEOPEMBI;
MIPOBOAUTH MOJHBIE 0OOCHOBAHMS B X0JI€ TEOPETUUECKUX PACCYXACHUN U MPU PEIICHUHU 33/1a4, UCIOIb3Ys JIJIs TOT0 U3yUYEHHBIE B Kypcax IJIaHUMETPUU U
CTEPEOMETPUHN TEOPETUUECKUE CBEICHHUS; BBIYMCIATH 3HAYEHUS T€OMETPUUYECKUX BEIWYHMH (JUIMH, YTJIOB, IUIOIAAECH U 0O0BbEMOB), UCHOJb3YS H3yYCHHbIE
dbopMyInbl, a TakXke amnmapar ainreOpbl, aHaiau3a W TPUTOHOMETPUH; NPUMEHSATh OCHOBHBIE METOJbI T€OMETpUHU (IIPOEKTUPOBaHMsS, MpeoOpa3oBaHUM,
BEKTOPHBIN, KOOPAWHATHBIN) K PEILIEHUIO TEOMETPUUYECKUX 3a/1ay.

Marematuka 11 kiaace. MaremaTudeckuii npopuiin

Pabouas nporpamma no kypcy «Matematuka» s 11 kiacca MaremMaTuyeckoro mpo@uisi cocTaBlieHa B cOOTBeTcTBUU ¢ [IpumMepHOil nporpammoit
cpenHero (MoHOro) 001ero oopa3zoBanus Ha npoduiasHOM ypoBHE MO P® 1o kypcy «Maremarukay, 2004r.

Cornacno ®enepanbHOMy 0a3UCHOMY yuyeOHOMY IUIaHY AJIs 00pazoBaTelnbHBIX yupexkaeHui Poccuiickoit deneparun s 00sA3aTeIbHOTO U3Y4EHUS
MaTeMaTUKH Ha 3Tale OCHOBHOrO oOmero oOpa3oBaHus OTBOAUTCA He MeHee 420 4 w3 pacyera 6 4 B Hemenmto. Pabouass mporpamMma 10 Kypcy
«MareMaTHKa) COCTaBJIeHa U3 pacyera 8 4 B HEJENo (Ha u3yuyeHne yaeOHoro npeaMera «Anredpa v Hadana aHaiu3a» - 5 4 B Heento, «'eomerpus» - 3 4 B
Hezeno). Tema «OaeMeHThl KOMOMHATOPUKH, CTATUCTUKUA U TEOPUM BEPOATHOCTEI» Kypca «Anredpa M Hayala aHaJIM3a» M3ydalach IIKOJIbHUKAMHU Ha
ypokax anreOpsl ocHOBHOH mikoJibl. [loaTomy nenbo e€ nzydenus B 11 kiaccax siBisieTcss 00001IeHe, CUCTEMAaTU3alus U YIIyOJieHue 3HAHUN YJaIluxcsl.



OcranpHble TeMBl Kypca «MaTemaTukay HM3y4aroTcs B oObeMe, IpeayCMOTpeHHOM mporpammoil. Temartnka 0000IIarOIIero MOBTOPEHUS Kypca
«Anrebpa u Hauana ananusa» B 11 kimacce onpenensiercs Koau(GUKaTopoM IEMEHTOB COJIEPKaHUS 10 Kypcy «MareMaTuka» MpH MOJATr0TOBKE MIKOJIHHHKOB
Kk EI'D.

B xome w3yueHuss MareMaTHKH B TPOMUIBHOM Kypce CTapIIed MIKOJBI YYalluecs IPOJOJDKAIOT OBJIAJICHHE Pa3HOOOpa3HBIMU CHOCOOaMu
JEeSATEIbHOCTH, PUOOPETAIOT U COBEPIICHCTBYIOT OIIBIT:

® IPOBE/ICHUS JOKA3aTENbHBIX PACCYKACHHUM, JIOTMYECKOr0 OOOCHOBAaHHS BBIBOJAOB, HCIOJIB30BAaHUSI PA3IUYHBIX S3BIKOB MAaTEMAaTUKU [T
WUTIOCTPALIMU, UHTEPIIPETALNH, APTYMEHTALUU U JOKA3aTEIbCTBA;

® PEILICHUs IIMPOKOI0 KJlacca 3a/ad M3 Pas3IMUHbIX pa3/iesioB Kypca, MOWCKOBOM M TBOPYECKOH AESATENBHOCTU INPU PEIICHUM 3a7a4d MOBBIIIEHHOU
CJIOJKHOCTHM Y HETHITOBBIX 3a]1a4;

® [JIAHUPOBAHUS W OCYIIECTBICHUS QITOPUTMUYECKON JAESATEIbHOCTH: BBINOJHEHUS M CAMOCTOSITEIBHOIO COCTABJIEHUSA AJITOPUTMUYECKUX
MPEANMCAaHUN U MHCTPYKIIMA HA MAaTEMAaTUYECKOM MaTepualie; UCTIOIb30BaHUS U CAMOCTOSATEIIHFHOTO COCTaBICHHUS ()OPMYIT HA OCHOBE 000OIIEHUS YaCTHBIX
CIIy4aeB U Pe3yJIbTaTOB SKCIEPUMEHTA; BBIIIOJHEHHUS PACUETOB IMPAKTHYECKOT0 XapaKTepa;

® [IOCTPOEHUS U UCCIIEIOBAHUSA MAaTEMAaTUYECKUX MOJEJEHN [ OMMCAHUS U PEIICHUS MPUKIAIHbBIX 33/1a4, 3aJ1a4 U3 CMEXHBIX JUCLHUIUIMH U PeaJibHOU
YKU3HH; IPOBEPKH U OIIEHKH PE3yJIbTAaTOB CBOCH pabOThI, COOTHECEHHS UX C IMOCTABICHHOM 3aa4eil, C TUYHBIM KU3HECHHBIM OIBITOM;

® CaMOCTOSITENTbHOM pabOoThl ¢ UCTOYHUKAMH UH(OPMAIINH, aHaIH3a, 0000IICHNUS U CUCTEMATH3aIUH TOJy4YeHHON WH(OpMallUY, UHTETPUPOBAHUS €€ B
JIMYHBINA OITBIT.
Ieaun u 3apaum:
- opMUpOBaHUE TIPEACTABICHHH O 1IETIOCTHOCTH U HEMPEPHIBHOCTH Kypca anreOpbl v Havasa aHanm3a 10 kiacca;
- OBJIaJIeHUEe yMEHHEM O00O0OIIEHHS ¥ CUCTEMAaTH3aIlui 3HAaHUH yJaluxcs 1o OCHOBHBIM TeMaM Kypca anreOpsl U Hauana aHanu3a 10 kiacca;
- pa3BUTHE JIOTHYECKOTO, MATEMATUYECKOTO MBIIINICHUS] 1 UHTYUIIUU, TBOPUYECKUX CIIOCOOHOCTEH B 001aCTH MaTeMaTHKU;
- (hopmupoBaHUe MpeACTaBIECHUS O MOHATHH MHOTOYJIEHA OT OJJHOM U HECKOJIBKHX MEPEMEHHBIX, 00 YPaBHEHHIX BBICIINX CTEMEHEH;
- OBJIQJICHUE HABBIKAMU apU(PMETUUECKUX ONEepalfii HaJ MHOTOWICHAMH, JIeJIEHHEe MHOTOYJIEHA Ha MHOTOWIECH C OCTaTKOM, Pa3JjIoKeHHUsI MHOTOWICHA Ha
MHOKHTEIIH;
- OBJIQJICHUE YMEHHUEM PEIICHUS Pa3HbIMU METOJIaMH YPABHEHU BBICIIIMX CTETICHEW;

- (hopMupoBaHMe MpeCTaBICHUN KOPHS N- OM CTENEHH U3 ACWCTBUTEIBHOTO Yncia, PYyHKIUN Y = X u rpaduka 3Toi QyHKINU;

- OBJIaZICHUE YMEHHEM U3BJICUEHUs KOPHs, TOCTPOeHUs rpaduka Yy = VX n OTIpeieIeHUs] CBOMCTB (PYHKIIUHN Y = WX ;

- OBJIaJICHUE HAaBBIKAMM YIIPOLLECHUS BBIPAXKEHUN, COEPKAILIUX PaJUKaI;

- 0000mIeHne U cucTeMaTH3alusl 3HaHUN ydaluxcs O CTENEeHHON (YHKLHH, O CBOMCTBaX M rpaukax CTENEeHHON (YHKIMH B 3aBUCHMOCTH OT 3HAYeHHH
OCHOBAaHMH U MOKA3aTels CTEIICHU;

- (popmupoBaHUE MpeACTaBIEHUN O OKa3aTeNbHOM U JIorapupmMuueckoi GyHKIMAX, U3 rpadukax U CBOWCTBAX;

- OBJIaZICHUE YMEHHEM IIOHUMATh U YNTATh CBOMCTBA U IrpaduKU JorapupMuyeckor GyHKINH, pelaTh JorapupMHUUECcKue YpaBHEHH U HEPAaBEHCTBA;

- OBJIaZICHNE YMEHHEM IIOHUMAaTh U YNTaTh CBOMCTBA U IrpaMKU MOKA3aTeNbHOM (PYHKIIMH, PEIIaTh OKa3aTeIbHbIE YPaBHEHNS U HEPABEHCTBA;

- CO3JJaHME YCJIOBUHM ISl Pa3BUTUS YMEHUS NPUMEHSTHh (DYHKIIMOHAIBHO — rpaduyecKkue NpPEeACTaBICHUS Ui ONMMCAHHMS M aHAINW3a 3aKOHOMEPHOCTEH,
CYHIECTBYIOIIUX B OKPYKAIOIEM MUPE U B CMEKHBIX ITPEIMETax;



- (popmupoBaHuE MpeACTaBICHUN O MOHITUU NTEPBOOOPA3HOM, HEOPEIEIIEHHOTO HHTErpajia, ONPEIeIICHHOTO HHTErpaa;

- OBJIQJICHUE YMEHHEM IPHUMEHATH NMEePBOOOPa3HYI0 (QYHKIIUH MMPU PEUICHUH 33/1a4 BBIYMCICHUS TUIOMIAICH KPUBOJUHEHHBIX TpaNeid U APYTUX IIOCKUX

uryp;

- popMuUpOBaHUE IEPBUYHBIX MTPEICTABICHUI 0 KOMOMHATOPHBIX 33]]a4ax, B CTATUCTUYCCKUX METO/IaXx 00pabOTKU MH(POPMAIUH, HE3aBUCUMBIX TIOBTOPEHUI

HCIIBITAHUHN B BEPOSITHOCTHBIX 3aJJaHUSX;

- OBJIQJICHUE YMEHUEM IIPUMEHEHUS KIIACCHYECKON BEPOSTHOCTHOM CXEMBI, CXeMbI bepHyIH, 3aKkoHa OOJBIITNX YHCET;

- (opmMupoBaHuE NpPEICTaBICHUN 00 YpaBHEHMSX, HEPAaBEHCTBAX M MX CHUCTEMax, O PEHICHUHM YPaBHEHUS, HEPABEHCTBA M CHCTEMbI, 00 YpaBHEHHUAX U

HEpPABEHCTBAX C MAPAMETPOM;

- OBJIaJICHUE HaBBIKAMH OOIIKMX METO/OB PELICHUs] ypaBHEHUI, HEPABEHCTB U UX CHCTEM;

- OBJIQJICHUE YMEHHUEM PEIICHUSI YPAaBHECHUN U HEPABEHCTB C IMApaMETPaMu;

- 000011IeHrE U CHCTeMaTU3allls UMEIOLINXCS CBEJCHHUH 00 ypaBHEHHUAX, HEPABEHCTBAX, CUCTEMaX U METOJaX UX PEIICHHUS;

- 00001IIeHNS U CUCTeMAaTh3alus Kypca anreOpsl 1 Havaia aHayimsa 11 kiacca.

Conep:kanue nporpaMMsl o ajredpe u Ha4YaJIaM aHaJu3a.

1. Tloropenue kypca 10 kmacca. Tpuronomerpuueckue QyHKIIUU, UX CBOWCTBA U TPaQUKH, TPUTOHOMETPHUICCKIE COOTHOIICHHSI OHOTO apTryMEHTA.

2. Tpuronomerpuueckue (HOpMysbl OJHOTO, ABYX M MOJIOBUHHOIO aprymMeHTta, (GopMyibl MpuBeAeHUS, GOPMYIbI MEepeBoja MPOou3BeaeHUS (YHKIUN B
CyMMy U Hao0OpoT. Pemienne TpUroHOMETpUUEeCKUX ypaBHEHHH MEepBOM M BTOpOM creneHu. HaxoxaeHue HanOONBIIET0 M HAMMEHBIIETO 3HAYCHUM
HEMpephIBHON (HYHKIIUU HA IPOMEKYTKE, 3a]]Ja4l Ha ONITUMU3AIIHIO.

3. MHOrOWIEHBI OT OJHOW NIEPEMEHHOM. ApUPMETHICCKHE OTICpAIlUU HaJI MHOTOYJICHAMH OT OJTHOW NMEPEMEHHOM, CTaHAapTHBIA BHJl MHOTOUYJICHA, CTCTICHD
MHOI'O4JIeHa, JIeJIEHUE MHOTOWIEHAa HAa MHOTOYIEH C OCTATKOM, KOPEHb MHOTOYJIEHA, PA3JI0KEHHWE MHOTOWIeHa Ha MHOXUTeIu. OJHOPOJHBIE
MHOT'OYJICHBI, OJTHOPOJHBIC YpaBHEHUS, OJHOPOJHAS CHCTEMa, CHMMETPUUYECKU MHOTOYJIEH, CHMMeTpuueckas cucreMa. COBOKYITHOCTh YPaBHEHHH,
PaBHOCUJIBHOCTb, BO3BPATHBIC YPAaBHECHUS.

4. Crenenu u xkopHu. Crenenubie Qynkmuu. KopeHb N — o cTeNeHW W3 HEOTPHIIATEILHOTO YKCIIa, M3BJICYEHUE KOPHSI, MOJKOPEHHOE BBIPAXKEHUE,

nokaszarenb KOpHs, paaukan. OyHkuus Y = Wx, rpaduk, cBoiictBa ¢yHkuMH, aupdepeHuupyemMocts (GyHkiuu. CBoiicTBa KOpHS N — O CTeleHwu.

HppaunoHansHble BhIpaXXeHUs1, mpeoOpa3oBaHue BelpakeHUH. CTeneHp ¢ TI00bIM 1IeTOYMCICHHBIM TTOKa3aTeleM, CBOMCTBA CTENEHH, METObI PEIICHUs
UppalMOHANIBHBIX ypaBHeHUI. CTeneHHble (pYHKIMH, CBOMCTBa (PpyHKUIMHU, AUPPEpEeHINPYEeMOCTh U UHTETPUPOBAHUE CTENEHHON (QyHKUIMHU, Tpaduk
crerneHHoN (GyHKUUU. ApupmeTnyeckas 1 TPUTOHOMETpHUYEcKasi OpMBbl KOMILIEKCHOTO YHCIIa, apryMEHT KOMITJIEKCHOTO YHCIa, KOPEeHb N —OH CTereHH
13 KOMIUJIEKCHOTO YHCIIa, TeOpeMa aiareopbl, KyOndeckue ypaBHEHHUs.

5. TloxazatenbHast ¢yHKUUs, ee cBoicTBa M rpaduk. IlokazarenbHas (yHKIUS, CTENEHb C MPOU3BOJIBHBIM JEHCTBUTEIBHBIM IOKa3aTeleM, CBOWCTBA
MoKa3areabHON QYHKIUH, paduK QYHKIIUH.

6. IloxazaTenbHble ypaBHEHHMs M HepaBeHCTBA. [loka3zaTenpHOe ypaBHEHHE, (DYHKIIMOHAIBHO - rpaduyecKkuii MeToM, METO]] ypaBHHUBaHMS TOKa3aTeseH,
METOJ BBEICHUsI HOBOM nepeMeHHoM. [loka3arenbHOe HEpaBEHCTBO, METO/IbI PEILICHHSI TOKA3aTeIbHBIX HEPABEHCTB, PABHOCHIIbHBIE HEPABEHCTBA

7. Jlorapudmuueckas (yHKius, ee cBoiicTBa W rpaduk. Ilonarue mnorapudma, norapudmuueckas QyHKuus, ee cBoiictBa u rpaduk. CBoicCTBa
norapu(dmoB, JorapuGMUpOBaHUE.

8. Jlorapudmuueckue ypaBHEHHMS M HepaBeHCTBa. Jlorapupmuueckoe ypaBHEHHE, NMOTCHLUUPOBAHHE, PaBHOCWIbHBIC JIorapu(Muieckue ypaBHEHUS,
(GyHKIMOHATBHO-TpapUUECKHI METO], METO | TOTEHIUPOBAHUs, METO/ BBEJICHNUSI HOBOI NTEPEMEHHOMN, METO JIOrapu(hMUPOBAHMSL.



10.

11.

12.

Jlorapudmuueckoe HEpaBEHCTBO, PABHOCHIbHBIE JIOTapu(MUYECKUE HEPABEHCTBA, METOJbl pEHICHHUs JIOrapuMUYECKUX  HEPaBEHCTB.
HuddepeHnupoBanne MoKazaTeIbHON U IOTapUPMUIECKON (YHKITUH.
[lepBooOpaznas u wunHTerpan. uddepeHunpoBanue, UHTErpUPOBaHUE, MEPBOOOpa3Has, IMpaBUiIa OTBICKAHHS NEPBOOOpPA3HON, HeoNpeaeTeHHBIN
MHTETpaj, MpaBuia WHTerpupoBanus. KpuBonuHeiHas Tpanenus, TeOMETPUYECKH W (U3NYECKUN CMBICI OIPENEJIEHHOI0 MHTErpaia, BBIYHCICHUE
iouaiel MIOCKUX (GUryp ¢ IOMOIIbIO ONPeIeICHHOI0 HHTETpaa.
DNeMeHTBl TEOpUU BEPOSITHOCTH M MaTeMaTH4YecKoW cTaTUCTHKHU. Kilaccuyeckas BEpOSTHOCTHAs CXeMa, BEPOSITHOCTb COOBITHH, reoMeTphUYecKas
BEPOATHOCTb, PABHOBO3MOXKHBIE HCXObl, IMpeneiabHbld mepexon. Cxema bepuymiu, Teopema bepHymin, OMHOMUHANBHOE paclpezeieHue,
MHOTOYTONBHHUK pacrpenenenusi. O6paborka wHpOpManuu, Tabauubl W TpadUKd paclpenesieHus JaHHBIX, YacTOTa BAapHAHTOB, THUCTOrpamMma
pacmpeseneHus, Mojia, MeAWaHa, cpeAHee psaa AaHHbIX. CTaTHCTUYeCKas YCTOWYMBOCTb, QJITOPUTM HCIIOJNB30BAHUS TayCCOBOM KPHBOW B
MPUOIMKEHHBIX BBIYUCIICHUSAX, 3aKOH OOJIBIINX YUCE]T.
PaBHOCUIBHOCTH ypaBHeHHH. OO0mue MeToisl peuieHus. PemieHue ypaBHEHHH METOJOM pPa3iOXKEHHs Ha MHOMKUTENHU, METOAOM BBEICHHUS HOBOI
NEpEeMEHHOH, (YHKIMOHATBHO-TPAUUECKUM METOAOM. YpaBHEHHS W HEPABEHCTBA C MOAYJSAMH, pPACKPBITHE MOAYJS 1O ONpPEACICHHIO.
WppanmonanbHble ypaBHEHUS M HEPAaBEHCTBA, pACHIMpPEHUE OOJACTH OMNpEeNIeHUs, PAaBHOCHIBHOCTh U JIOKA3aTeNbCTBO HEPABEHCTB. PerieHue
YpaBHEHHsSI C JByMsI HEM3BECTHBIMH, TMO()AHTOBO YpaBHEHHUE, N300pakKeHUE HA TUIOCKOCTH MHOKECTBA PELICHUS HEPABEHCTBA M YPABHEHHS C JBYMS
MEPEeMEHHBIMH. Y paBHEHHE C TapaMeTPOM, HEPABEHCTBO C MapaMeTPOM, PUEMBI PEIICHUSI yPAaBHEHU 1 HEPABEHCTB C IMapaMeTpaMHu.

I'EOMETPUA
1. IlpeoOpa3oBaHue MPOCTPAaHCTBA
Otobpaxenue mpoctpaHcTBa. OmnpeneneHue npeodpa3oBaHus NMpocTpaHCTBa. J[BrkeHUs mpocTpancTBa. OOmme cBoMCTBa JIBMKEHHH. CUMMETpHs
OoTHOcUTENbHO TuIockocTH. IlapannensHblii nmepenoc. Ckomb3siimas cummerpusi. [ToBopoT Bokpyr ocu. OceBasi cuMMeTpusi. 3epKalbHbIM MOBOPOT.
BunrtoBoe nBuxeHue. B3auMocBsI3b pa3inyHbIX IBUKEHUH npocTpaHcTBa. ['oMoTeTHs u moodue mpocTpaHCcTBa.
OcHOBHas I EeNb:
- BBECTHU OIpejAeNeHusi: OTOOpakeHUs M MpeoOpa3oBaHUs MPOCTPAHCTBA; KOMIIO3ULMHU NpeoOpa3zoBaHUil; mpeoOpa3oBaHMs OOpaTHOTO JaHHOMY
peoOpa3oBaHUIO;
- OOBACHUTH YYalIMNMCS, YTO CYIIHOCTh TOHSTHS «T€OMETPHUYECKOE MPeoOpa3oBaHKUe MPOCTPAHCTBAa» B TEOMETPHH IO CYTH, Ta K€, YTO M CYIIHOCTb
MOHATUS «(pYHKLHUS YUCIOBOTO apryMeHTa» B airedpe: reoMeTpudeckoe Mmpeodpa3zoBaHUE MPOCTPAHCTBA MOKHO paccMaTpuBaTh Kak CBOEOOPA3HYIO
«TEOMETPUYECKYIO (YHKIIHIO», OOJACTBIO ONpEACTCHHS W MHOXKECTBOM 3HAYEHHUS KOTOPOH SIBIISIOTCS TOYEYHBIE MHOKECTBA — T€OMETPHUYECKHUE
¢urypel. Ilpu sTOoM MOHATHS «IpooOpas3» M «o0pa3» B TEOPUU TEOMETPUYECKHX IPEoOpa3OBaHMN SBIAIOTCS aHAJIOTaMU TOHATHHA «3HaueHHe
apryMeHTa» U «3HaueHue (PyHKIIUN» B TEOPUHU YHCIIOBBIX (PYHKITUA;
- KOPPEKTHO JI0Ka3aTh, YTO OCHOBOIIOJIATAIOLINM SIBJISIETCS CBOMCTBO JIFOOOI'0 T€OMETPUYECKOTr0 MPpeoOpa3oBaHusl B3aUMHO — OHO3HAYHO OTOOpaKkaTh
mo0yto urypy B ee o0pas, a mepeceveHue JT0O0bIX IBYX GUTYp — Ha IepeceueHrne ux o0pa3oB MpH 3TOM TPEOOP30BaAHNH;
- BBECTH MOHATHE JABWKEHHSI IPOCTPAHCTBA U €T0 BUIOB;
- I0Ka3aTeIbHO OOBSICHUTH, UTO TIPH JII0OOOM JABMKEHUHU MTPOCTPAHCTBA Jt00as purypa oToOpaxkaeTcsi Ha paBHYIO €l Gurypy;
- BBECTH ONpEJIeNICHHE TOMOTETHH U MOA00US TPOCTPAHCTBA, U3YUUTh UX CBOWCTBO;
- (QopmupoBaTh yMEHHE y4allMXCsi MPUMEHSTh IeOMETpHUYEcKHe IMpeoO0pa3oBaHMsS B KauyecTBE amlmapara pelIeHHs CTepeOMETPUYECKHX 3ajlad Ha
JI0Ka3aTeNbCTBO, TOCTPOCHHUE U BHIYHUCIICHHUE.
2. MHOTOTpaHHUKH.



BHyTpeHHue u rpaHHYHbIE TOYKH, BHYTPEHHOCTbh M IPaHULIA T€OMETPUUYECKON (QUrypsl. Beimykias, cBsi3Has, orpaHMYEHHas reoMeTpudeckas Gpurypa.
[TpocTpancTBeHHas 06nacTh. ['eoMeTpuueckoe Teo0, ero BHyTPEHHOCTh U TIOBEPXHOCTb.

MHororpaHHuK U ero 31eMeHThl. [loHsTHe 0 pa3BepTke MHOrOrpaHHUKa. CBONCTBO BBIMYKIIBIX MHOTOTPAaHHUKOB.

[TonsTre o6beMa Tena. CBoiicTBa 00bEMOB Tell. PaBHOBENHMKHUE W paBHOCOCTAaBJICHHBIE Tena. O0bheM MPSMOYTOIBHOTO Mapaiie/ienuneaa.

OcHOBHAS L€k

- BBECTHU OIPEICIICHHS: BEITYKIION U CBSI3HOE T€OMETPHUECKON (DUTYphI; BHYTpEHHEH U TPAHUYHOE TOUYEK TE€OMETPUUIECKON (DUTYPHI; TEOMETPUIECKOTO
TeJa U ero NOBepXHOCTH; TPaHy, JUAroHald, IBYTPaHHBIX U TPEXTPAHHBIX YTJIOB;

- OMIIUPUYECKH BBECTU TeopeMy JlekapTa — Dilnepa, uCnoyib30BaTh €€ AJi U3y4YeHHUs CBOWCTB BBITYKJIBIX MHOTOTPAHHUKOB;

- GopMHupOBaTH YMEHHE YUYalIMXCA CTPOUTH: M300pakeHHs] KyOa, MPSMOTO M HAKJIOHHOTO MapajlieseNnuIe 0B, MPaBUIbHON MUPAMUJbI, MPSIMBIX U
IUIOCKOCTEH, MapajuIebHBIX M MEPICHIUKYIIPHBIX pedpaM JTaHHOTO MHOTOTPAHHHMKA; CEYCHHS MHOTOTPAaHHUKOB; Ha M300paXKCHUH MHOTOTPaHHHKA
BBIIETISITh €0 HEBUAMMBIE DJIEMEHTHI IITPUXOBAHHBIMU JIMHUSMU; OINPENEISATh W BBIYHCIATH YIIIBI MEXIy peOpamMu U TpaHSIMH, JTUHEHHBIC YTIIBI
JBYTPAHHBIX YTJIOB MEXK/y €0 TpaHsIMU;

- BBECTH MOHATHE 00beMa Tella; BEIBECTH (PopMyTy 00beMa IPSIMOYTOJIbHOTO Hapaslieenuieia.

3. [Ipu3ma u napauenenumnes.

Omnpenenenue npu3Mbl U ee 3neMeHToB. KomnuecTBo BepiiuH, pedep, rpaHeil y N- yronbHo# npusMsbl. [lpsimas u HakiioHHas npusmsl. [IpaBunbHas
npusma. [Ipusmarudeckas moBepXHOCTh. BOKOBas ¥ MoHAs MOBEPXHOCTH MPU3MBL. [lepneHanKyIsipHOe CEUeHHE PU3MBI.

Onpenenenue napaenenunena. HakiIOHHBIN, mpsAMo#, NMpsMOyroibHbIA napaenenunen. CBoicTBO auaroHaned napasuienenunena. CBONWCTBO
npsiMoyrosibHOoro mnapamenenunena. Kyo. Oobem mnapamwienenunena. [locTpoeHne MIOCKMX CEYEHHMH TPU3MBI U TapajuleNieNuIeia pa3IndHbIMU
METOJaMH.

OcHOBHas IIE€Ib:

- BBECTHU ONpeJIeTICHUE: TPU3MBbI U €€ 3JIEMEHTOB; IPSMOM, HAKIIOHHOM, MPaBUIIbHON PU3MBbl; U3YUUTh UX CBOWCTBA;

- BBECTHU TOHSTHE: MPU3MATUYECKOW TMOBEPXHOCTH, MPU3MATHYECKOTO Tejla, WX MEPICHAUKYISIPHBIX CEUCHUM; OOKOBOW M TOJHOW MOBEPXHOCTH
MIPU3MBI;

- BBECTH ONpeIeTICHNE TTapaJljIesIeUIea: HAaKJIOHHOTO, MPSMOT0, IPSIMOYTOJIBHOTO; Ky0a;

- U3yYUTh CBOMCTBA JIMaroHAJIEH MapaieJenuIe/a;

- BBIBECTH ()OPMYIIBI BBIYUCIICHUS TUIOMIAACH 1 00HEMOB MPU3MBI U ITapasuIeIICIIUIIE 1A,

- opmupoBaTH YMEHUS YYEHUKOB:

a) CTPOWTH METOJOM CJIEJIOB, METOJOM BHYTPEHHErO0 MPOCKTUPOBAHUS, KOMOMHHUPOBAHHBIM METOJOM CEYCHHS NPHU3Mbl U TapajUieienunena u
BBIYUCIISITH TUIONIAN 3TUX CEUECHMUI;

0) «BUIETH» Ha M300paKEHUHU TIPU3MBI U TTApAJIJISJICTIHIIE A YTIIIbI MEXIy peOpaMu U TPaHsIMU, JIMHEWHBIC YTIIbI IBYTPAHHBIX YTJIOB MEXKy TPAHSIMU,

B) peliath 3a/ladydl Ha BBIUMCIICHHE: IBYTPAHHBIX YIJIOB MPH pedpax MPU3MbI U MapajuleNienurnena; miomnaaeii 00KOBOM W MOTHOW MOBEPXHOCTEH U
o0beMa MPU3MBI U NapajljiesienuIeaa, CONpoBOXKAask KX IbIH 1Iar MOCTPOSHUS U BHIYUCIICHUS KOPPEKTHON apryMeHTalue.

4. TpexrpaHHbl€ © MHOTOTPAHHBIE YTJIBI.

[TonsiTue o MHOTOTpaHHOM yrie. Bepmmuna, rpanu, pedpa, IUIOCKHE YIIIBl TPH BEPIIMHE IIOCKOT'0 MHOTOTPAaHHOTO yriia. Tpexrpanusiil yroi. Teopema o
IJIOCKUX YTJaX TpeXrpaHHoro yria. Teopema 0 cyMMe IUIOCKMX YTJIOB BBIITYKJIOTO MHOTOTPaHHOTO yria. Teopema CHHYCOB M T€OpeMa KOCHHYCOB st
TPEXIPaHHOTO YTIJa.



OcHOBHAS L€k

- BBECTH MOHATHE MHOTOIPAaHHOTO YTIJIa, €ro BepIIMHBI, TPaHH, pedpa, MIIOCKOTO yIia P BEPIINHE;

- I0Ka3aTb TEOPEMY O CBOMCTBAX TPEXTPAHHOIO YIJIA;

- U3yYUTh TEOPEMY KOCUHYCOB U CUHYCOB Il TPEXIPAHHOTIO YIJa.

5. Ilupamua

Onpenenenne nupamMubl U ee 31eMeHToB. HekoTopsle yacTHbIe BUJIbI TUpaMu. PopMysibl BEIUMCIEHUS TUIOIIAIeH OOKOBON M IOJHOW MOBEPXHOCTE N
IIUPAMUJIBI.

[IpaBunbpHAs mUpamMuaa U ee CBOiCTBAa. Amodema NpaBWIbHON mupaMuabl. POPMYIbl BBIYMCICHUS TOJTHOM M OOKOBOM MOBEPXHOCTEH MpPaBUIIbHON
IIUPaMUIBI.

CaolicTBa nMapajuiebHbIX CEYCHUI NUpaMubl. Y cedeHHas nupamuia, GopMyJsibl BEIYMCIECHUS TUIOIIAJEH ee OOKOBOM U MOIHOM noBepxHocTel. O0beMm
nupaMuibl U GopMysasl ero BeraucieHus. Popmysisl BBIYMCICHUS 00beMa YyCEUEHHOM MUPaMUIb.

Tetrpasapsl. O6 oO6beMe TeTpadapa. Bo3aMoKHOCTH BEIOOpa OCHOBaHUS TeTpadapa. CBONCTBO OTPE3KOB, COCIUHSIIONINX BEPIIMHBI TETPAdIpa C LIEHTPAMHU
IIPOTUBONOJIOXKHBIX rpaHeil. [IpaBunbHbI TeTpasap. OpToueHTpuueckuil Terpasap. PaBHorpanHbslii Terpasap. OTHoIIeHHE OOBEMOB TETPa3apoOB,
MMEIOLIUX PaBHbIE TPEXTPAHHBIE YTJIbI.

6. @urypsl BpauieHus.

IInauaap U KOHyC

IToBepxHOCTh U Teno BpameHus. Lunuaap u ero snemenTsl. CeyeHne HMIMHAPA IUIOCKOCThIO. M300paskenne nmunuHapa. KacaTenbHas MIOCKOCTh K
uMHIpy. Pa3BepTka nunuHapa. Beruucnenue miuomazei 60koBoi 1 MOJTHON MoBepXHOCTe! muuHApa. [Ipu3Ma, BnucanHas B HWIMHJP U ONUCAHHAs
OKOJIO IIWJIMHJIpa. Berunicnenue o0bemMa UInHapa.

Konyc Bpamenust u ero snemenTsl. CeueHne KOHyca TUIOCKOCThIO. PaBHOCTOpOHHUE KOHyC. KacarenbHast tuiockocTh koHyca. M3o0paxeHue KoHyca.
Pa3BepTka koHyca. Beruucnenue niomiaam 60KOBOH M MOJIHON MOBEpXHOCTH KOHyca. CBONCTBaA MapaJulebHbIX CeYeHUI KoHyca. BriucanHble B KOHYC U
OIMCaHHbIE OKOJIO KOHYca nupaMubl. LlMinHap, BIUCcaHHBINA B KOHYC.

VYceueHHbII KOHYC U €ro 35eMeHThl. Boruncnenue miomaneii 00KoBOM M MOJHON MOBEPXHOCTEH yCEYEeHHOro KoHyca. Brruncienne o0bemMa KoHyca U
YCEYEHHOr'0 KOHYCA.

OCHOBHAas LENb:

- BBECTH ONpE/eNICHNE: IWINH/P BPaAIIeHNs U KOHYCa BpallleHUs], X JIEMEHTOB; MEePIEHANKYISIPHOTO cedeHHsI; O0KOBOM U MOJHOM MOBEPXHOCTEH;

- BbIBECTH ()OPMYITY BBIYMCICHHS ITUIOMIAAN OOKOBOM U MOJIHOW MOBEPXHOCTH, 00bEMa IMIMHAPA U KOHYCa,

- (hopmHpoBaTh yMEHHE yYalIUXCsl BEPHO M HAIVISIIHO M300paskaTh MPU3MbI, MUPAMUABI U MPaBUIbHbIE MHOTOIPAaHHUKH, BIUCAHHbIE B LMJIUHIP U
KOHYC; KOPPEKTHO apryMEHTHpPOBAThb YTBEPKICHHUS, BOSHUKAIOLIUE MO XOJY pEIIeHUs 3a/Ja4d Ha KOMOMHALMIO MHOTOTPAaHHUKOB C LWJIMHApPAMH U
KOHYCaMU;

Cdepa u map

[ap, cepa u ux smeMeHTHl. YpaBHeHue chepsl u mapa. M3obpaxenue chepol. Bzanmuoe pacrionoxkenue chepsl U miockoctu. [lepeceuenue mapa u
cdeprl mIockocThIO. [I0CKOCTD, KacaTenbHas K cepe U mapy. TeopeMsl 0 KacaTelIbHOM MIOCKOCTH.

[lapel 1 cdepsl, BOMCaHHBIE B IMIUH]P, KOHYC, MHOTOTPaHHHUK 1 OMMCAHHBIE OKOJIO HUX.




[ITapoBoii cerMeHT, €ro OCHOBAHHUE U BHICOTA; CETMEHTHAs MOBEPXHOCTh. [1lapoBoii ciloii, €ro OCHOBaHUE U BhICOTA; IApoBOH nosc. [llapoBoii cexTop u
€ro MoBepXHOCThb. DOPMyIBI JJiI BBIYUCIICHUS TUIOMANCH chepbl, CErMEHTHON MOBEPXHOCTH, IIAPOBOTO TOSICA, MOBEPXHOCTH IIAPOBOIO CEKTOpA.

CDOpMynBI JJIs1 BBIYMCIICHHUA obbeMa 1apa, mapoBOro CEKTopa, mapoBoro Caos.

OcHOBHAaSA IIe€J b: BBECTH OmpesaeicHne chepsl U mapa, uX pajamyca U JHaMeTpa; BHIBECTH: ypaBHEHHUE c(epbl U HEPaBEHCTBA I1apa; (GopMyJIbl
BBIUMCIICHUS IIJIOLIAIU IOBEPXHOCTH U 00beMa I11apa, MapoBOro MosACa, CEKTOpa CErMeHTa; (hOpMUPOBATh YMEHUE YUALTUXCS:

a) BEpHO U HATJISIHO U300paxarh chepy B KOMOMHAIIMK ¢ MHOTOTPAaHHUKAMU, [IMJIUHAPOM U KOHYCOM;

0) KOPPEKTHO apryMEHTUPOBATh YTBEPKICHUS, BO3HUKAIOIIUE MO0 X0y PEUIeHHs 3aJjaud Ha KOMOMHAIMIO chepbl ¢ MHOTOTPAaHHUKAMU, [UJIUHAPOM,
KOHYCOM M JIpyIrUMH chepamu.
MATEMATHKA. 11 kaacc. TemaTnueckoe njianupopanne. Maremarudeckuii npodpuib, 8 yaco B Henenio (5+3), 34 nenesu, 272 yaca.

Tema Bcero N3 Hux Koppexkr
yacos| KP | JIP | IIP
IloBTOpEHue 5
1. IToBTOpenue. Ynucnosbie GyHKIUU
2. IToBropenue. Tpuronomerpuuyeckue GyHKIUU
3. IToBropenue. TpuroHoMeTpudeckne ypaBHEHUSI 1 HEPABEHCTBA
4. IToropenue. [IpuMeHeHne Npou3BOIHON
S. IToBropenue. [IpumeHenne Npon3BoTHON
6. ITpeoOpazoBaHus TPOCTPAHCTBA
7. [Ipeobpa3oBanus npocTpaHCTBa
8. ITpeoOpa3oBaHust MpoCTpaHCTBA
I'maBa 1. MHoOro41eHs1 14 2
0. MHOrouieHsl OT OJHON NEPEMEHHOM
10. MHoOrouseHs! OT OJJHOIN NepeMEeHHON
11. MHOro4ieHsl OT OJHON NEPEMEHHOM
12, MHoOrouieHs! 0T OJJHOIN NepeMEeHHON
13. MHOTOWIEHBI OT HECKOJIBKHX ITePEMEHHBIX
14. [Ipeobpa3oBanus npocTpaHCcTBa
15. ITpeoOpa3oBaHus MPOCTPAHCTBA
16. [Ipeobpa3oBanus npocTpaHCcTBa
17. MHOro4JIeHbl OT HECKOJIBKHMX IePEMEHHBIX
18. MHOTro4JIeHBI OT HECKOJIBKUX TIEPEMEHHBIX
19. MHOTOo4JIEeHBI OT HECKOJIBKHX ITEPEMEHHBIX
20. YpaBHEHHUsI BHICIINX CTETIEHEN
21. YpaBHEHUsI BBICITUX CTETICHEH
22, ITpeoOpa3oBaHus MPOCTPAHCTBA




23.

[Ipeo6pa3oBanus mpocTpaHCcTBa

24, IIpeobpa3oBaHus pocTpaHCTBA

25. YpaBHEHHUSI BBICIITUX CTEIICHEH

26. YpaBHEHHUSI BBICIIIUX CTETICHEH

27, Kontponsnas pabora Ne 1. MHOTOUJICHBI 1

28. Kontposbnas pabora No 1. MHOTOUJICHBI 1
I'naBa 2. Crenenn u kopHu. CteneHHble GyHKIUH 31 4

29. ITonsiTHe KOpHS N-0ii CTENEHH U3 IEHCTBUTEIBHOTO Yncia

30. Kontponbnas padora Ne 1. /IBuxkeHust B pOCTPaHCTBE

31. Kontposnbnas padora Ne 1. J/[BH>keHHs B IPOCTPAHCTBE 1

32. OrnpezesieHrne MHOTOTpaHHUKA U €r0 AJIEMEHTOB 1

33. [TonsiTue KOpHS N-OM CTENEHU U3 IEUCTBUTEILHOTO YUCIa

34. OyHKINHN Y = %/X , ux cBoiictBa u rpaduku

35. OyHKIMH Y = %/x , ux cBoiicTBa u rpaduku

36. OyHKINH Y = 2/x , X CBOMCTBA U Tpaduku

37. OyHKINH Y = 2/x , X CBOMCTBa U Tpaduku

38. OmnpeneneHre MHOTOTPAaHHHUKA M €70 AJIEMEHTOB

39. OmnpeeneHre MHOTOTPAaHHHUKA U €T0 DIIEMEHTOB

40. OmnpeneneHre MHOTOTPAaHHHUKA M €70 AJIEMEHTOB

41. CBoiicTBa KOpHS N-0OM CTENEHU

42. CaolicTBa KOpHA N-0H CTENEHU

43. CaoiicTBa KOpHS N-0H CTENEeHn

44, CBolicTBa KOpHs N-011 CTENEHU

45. ITpeoOpa3oBaHue BBIPAXKEHUH, COACPIKAIIMX PATUKAIIBI

46. [Ipu3ma u nmapamenenumnen

47. [Ipu3ma u napasuiesienume

48. [Ipu3ma u nmapamenenumnen

49. ITpeoOpa3oBaHue BBIPAXKEHUN, COACPIKAIIMX PaTUKAIIBI

50. [Tpeobpa3oBaHue BEIpaKEHH, CONEPIKALTUX PaJUKAIIBI

51. [TpeobOpazoBanue BeIpaXKEHUHN, COIEPIKAIINX PAJTUKAITBI

52. [Tpeobpa3oBaHue BEIpaKEHH, CONEPIKALTNX PaJUKAIIBI

53. Kontponbras padota Ne 2. Crenenu u kopau. CteneHHble QyHKIIUN 1

o4. Kontponsnas padora Ne 2. Crenenu 1 KopHU. CTenieHHbIE QYHKIIUT 1




55.

HpI/ISMa W apaJICJICITUIIC

56. KonTposbHas padora Ne 2. MHOrorpaHHMKu
57. Kontposbnas pabora No 2. MHOrorpaHHUKH
58. [TonsiTre creneHu ¢ J00bIM PallMOHAIBHBIM ITOKa3aTelleM
59. [lonaTue crenenu ¢ JIOOBIM pallOHAIBHBIM OKA3aTeIeM
60. [TonsiTHe creneHu ¢ a00bIM pallMOHAIBHBIM MOKa3aTelleM
61. [loHsiTHE cTeneHu ¢ J00BIM PallMOHAIBHBIM MOKAa3aTeNIEM
62. [Tpusma u mapasienenure
63. TpexrpanHble 1 MHOTOTPaHHBIC YTIIBI
64. TpexrpanHble 1 MHOTOTPaHHbIE YIJIbI
65. Crenennble QYHKIIUU, UX CBOWCTBA U TpaduKu
66. CrenenHble (YHKIIMH, MX CBOHCTBA U TPaQUKH
67. Crenennble QYHKIIUU, UX CBOWCTBA U TpaduKu
68. CrenenHble (YHKIIMH, MX CBOHCTBA U TPaQUKH
69. CrenenHble (YHKIIMH, MX CBOMCTBA U rpaduKu
70. TpexrpanHble # MHOTOTPAaHHBIE YTIIBI
71. TpexrpaHHble 1 MHOTOIPAHHBIE YTJIbI
72. TpexrpanHble 1 MHOTOTPAaHHBIE YTIIbI
73. N3BnedeHne KOpHEW U3 KOMIUIEKCHBIX YHCEN
74. M3Bneuenne KOpHel U3 KOMIUIEKCHBIX YHCEI
75. N3BnedeHne KOpHEW U3 KOMIUIEKCHBIX YHCET
76. Kontposnbnas padora Ne 3. Crenenu u KopHU. CTeneHHble QYHKIIUU
77. Konrtponsnas padora Ne 3. Crenenu u kopHU. CTeneHHbIe QYHKIIUU
78. [Tupamuna
79. [Tupammna
80. [Tupamua
I'naBa 3. Iloka3arejabHasi U Jorapupmudeckas QyHKIHH 38
81. [TokazarenbHast pyHKIMS, €€ CBOWCTBA U TpaduK
82. IToka3zarenbHas QyHKIMS, e CBOMCTBA U rpaduk
83. IToka3zarenbHas QyHKIMS, €e CBOMCTBA U rpaduk
84. [TokazaTenpHast GyHKIHS, €€ CBOWCTBA M rpaduk
85. IToka3zaTenbHbIC YpaBHEHUS
86. [Tupamuna
87. KonTposibhast padora Ne 3. MHororpanssle yrisl. [Inpamuibt




88.

KonTponbnas pabora Ne 3. Muororpanssie yrisl. [Tupamunbt

89. [Toka3zaTenbHbIC YpaBHEHUS.

90. ITokazaTenbHbIC YpaBHEHUS.

91. ITokazaTenbHbBIC YpaBHEHUS.

92. [TokazaTenbHbIE HEPABEHCTBA.

93. ITokazaTenpbHbIC HEPABEHCTBA.

94, [Tupamua

95. [Tupamua

96. [Tupamma

97. [TokazaTenbHbBIC HEPABEHCTBA

98. [TonsiTue norapudma

99. ITonsarue norapugpma

100. |Jlorapudmuyeckas GyHKIMS, €e CBOICTBA U rpaduk

101. |Jlorapudmuueckas GyHKIHUS, €€ CBOWCTBA U TpaduK

102. |IImpammuna

103. |[Tupamuga

104. |ITupamuga

105. |Jlorapudmuueckas pyHKIUs, €€ CBOWCTBA U IrpaduK.

106. |KontpompHas pabota Ne 4. [Toka3zarenpHas u jorapudmMudeckas QyHKIIHA
107. |KontposbHas pabota Ne 4. [Toka3arenbHas u jorapudmudeckas GyHKIUU
108. |CgoiicTBa norapugmon

109. |CgoiicTBa J0rapu¢pmoB

110. |IIupamupga

111. |IIpaBunbHBIE MHOTOTPAaHHUKHU

112. |ITpaBusIbHBIE MHOTOTPAHHUKHU

113. |CpoticTBa JjorapuMoB

114. |CgoiicTBa jJ0orapu¢pmoB

115. |CpoiicTBa morapudmosn

116. |Jlorapudmuueckue ypaBHEHUs

117. |Jlorapudmuyueckue ypaBHEHHUs.

118. |IIpaBunbHBIE MHOTOTPAaHHUKHU

119. |IIpaBuIbHBIE MHOTOTPAHHUKHU

120. | KonTtponsHas pabora Ne 4. YacTHble BUJIbI TUpaMUJ U UX cBocTBa. [IpaBuibHbIE MHOTOTPAHHUKH
121. |KontpomabHas pabora Ne 4. YacTHbIe BUABI MUPaMUJ U UX CBoOMCTBA. [IpaBHiIbHBIE MHOTOTpaHHUKH




122.

Jlorapudmuueckue ypaBHeHuUs

123. |Jlorapudmuueckue ypaBHEHUS

124,  |Jlorapudmudeckue ypaBHEHUS

125. |Jlorapudmudeckne HepaBeHCTBA

126. |Jlorapudmuueckue HepaBeHCTBA

127. | Hunusap v KOHYC

128. | Hunuaap u KOHYyC

129. | JlorapupMuyueckue HEpaBeHCTBA

130. | Jlorapudmudeckne HEpaBeHCTBA

131. | duddepennmpoBanue nokasareabHoM 1 gorapupmudeckoin GyHKIUH

132. | duddepennmpoBanue nokasareabHou 1 gorapupmudeckoin GyHKInH

133. | AuddepenuumpoBanne noka3aTenbHOMN 1 JorapuGMuIecKon QyHKIUI

134. | HuouHap U KOHYC

135. | Humuaap u KoHyc

136. | [uousap U KOHYC

137. | AuddepennmpoBanne NoKa3aTeabHOMN 1 JorapuPMuIecKol QyHKITI

138. | KonrponbHas pabora Ne 5. [TokazarensHas u gorapudmudeckast QyHKIHH 1

139. | KonrponbHas pabora Ne 5. [TokazatenbHas u gorapugmuyeckast GyHKINH 1
I'nasa 4. [lepBooOpa3Hasi M HHTErpaJ 11 1

140. | IlepBooOpa3Hasi U HEONpeeICHHbIN HHTErpall

141. | TlepBooOpa3Hasi 1 HEONPEJEIEHHBIN HHTErpal

142. | luousap U KOHYC

143. | IlunusIp U KOHYC

144, | [lunusap ¥ KOHYC

145. | IlepBooOpa3Hasi U HEOpeJeICHHbIN HHTErpal

146. | IlepBooOpa3Hasi ¥ HEOTIPEIeICHHBIN HHTETPAIT

147. | OnpeneneHHbI HHTErpal

148. | OnpeneneHHBI HHTETpAT

149. | OnpeneneHHbli HHTErpal

150. | KonrtponbHas paborta Ne 5. Hunusaap u koHyc 1

151. | KonrposbHas padota Ne 5. [lununnp u koHYC 1

152. | Cdepa u map

153. | Cdepa u map

154. | OnpeneneHHbIN HHTETpall




155.

OnpeneneHHblid HHTErpall

156. | OnpeneneHHbI HHTETpaAT
157. | KonrposbHas padota Ne 6. [lepBooOpa3Hast 1 mHTETpaj
I'naBa 5. JjieMeHTHI BEPOSITHOCTENH M MATEMATHY€CKOM CTATUCTHKH 11
158. | BepossTHOCTH U TeOMETpHS
159. | Cdepa u map
160. | Cdepa u map
161. | Cdepa u map
162. | BeposSTHOCTh U T€OMETpHS
163. | He3aBucuMble HOBTOPEHUs UCIIBITAHUM € IBYMsI UCXOJaMHU
164. | He3aBucuMble HOBTOPEHUS UCIIBITAHUM € IBYMsI HCXOJaMHU
165. | HezaBucuMble OBTOPEHUS HCIIBITAHUM C IBYMsI HCXOaMU
166. | He3aBucuMble HOBTOPEHUs UCIIBITAHUM € IBYMsI HCXOJaMHU
167. | Cdepa u map
168. | Cdepa u map
169. | Cdepa u mrap
170. | Craructudeckue MeTo Il 00pabOTKH HHPOPMALIUU
171. | Cratuctuyeckue MeTopl 00paboTKu HHGOpMAIUU
172. | Craructudeckue MeTo il 00paboTKH HHPOpMAIUN
173. | I'ayccoBa kpuBasi. 3aKOH OOJIBIINX YHCEI
174. | TayccoBa kpuBasi. 3akOH OOJIBIIUX YUCEI
175. | Cdepa u map
176. | Cdepa u map
177. | Cdepa u map
I'1aBa 6. YpaBHeHusi M HepaBeHcTBa. CHCTeMbl ypaBHEHHS] H HEPABEHCTB 40
178. | PaBHOCWJIBHOCTH ypaBHEHUH
179. | PaBHOCWJIBHOCTh YpaBHEHUH
180. | PaBHOCWJIBHOCTH YpaBHEHUH
181. | PaBHOCWJIBHOCTH YpaBHEHUH
182. OO01re MeToIbl pelIeHus] ypaBHEHU
183. | Cdepa u map
184. | KonTtponbHas padota Ne 6. Cdepa u map
185. | KonTponsnas pabora Ne 6. Cdepa u map
186. | OOmme MeToabl peleHus ypaBHEHHH




187. | OGuue MeTo bl pelieHus YpaBHEHUH

188. | OOmme MeToap! pereHus ypaBHEHHH

189. | PaBHOCHIIBHOCTH HEPaBEHCTB

190. | PaBHOCHJIBHOCTH HEPaBEHCTB

191. | IIpakTHKyM O PEHICHHUIO 33]]a4 CTEPEOMETPHH
192. | [IpakTUKyM IO PEIICHUIO 3a]1a4 CTEPEOMETPHHI
193. | [IpakTUKyM 1O PEHICHUIO 33]]a4 CTEPEOMETPUN
194, | PaBHOCHJIBHOCTH HEPaBEHCTB

195. | YpaBHeHUs M HEPABEHCTBA C MOIYJIEM

196. | YpaBHeHUS M HEpaBEHCTBA C MOAYJIEM

197. | YpaBHeHUS 1 HEpaBEHCTBA C MOAYJIEM

198. | YpaBHeHUs 1 HEPABEHCTBA C MOIYJICM.

199. |IIpakTuKyM 1O PEHICHUIO 3a/1a4 CTEPEOMETPUHU

200. |IIpakTUKyM IO PEIICHHIO 33729 CTEPEOMETPUU

201. |ITpakTUKyM IO PEHICHUIO 337]a4 CTEPEOMETPHH

202. |KontpombHas pabota Ne 7. YpaBHeHus u HepaBeHCTBAa. CHCTEMBI YpaBHEHHI U HEPABEHCTB

203. |KonTposbHas pabota Ne 7. YpaBHeHus u HepaBeHCTBAa. CHCTEMBI YpaBHEHHI U HEPABEHCTB

204. |YpaBHEHHUs M HEPABEHCTBA CO 3HAKOM pajauKala

205. |YpaBHEHHUS M HEPABEHCTBA CO 3HAKOM paJHKala

206. |YpaBHEHHUs M HEPABEHCTBA CO 3HAKOM paauKala

207. |IIpakTUKyM IO PENICHHIO 3329 CTEPEOMETPUU

208. |ITpakTUKyM IO PEHICHUIO 3a7]a4 CTEPEOMETPHH

209. |IIpakTHKyM MO PEHICHHUIO 33a]]a4 CTEPEOMETPHH

210. |YpaBHEHHUS M HEPABEHCTBA CO 3HAKOM pajJHKala

211. |YpaBHEHHUS M HEPABEHCTBA C ABYMS IEPEMEHHBIMU

212. |YpaBHEHHUS M HEPABEHCTBA C JIBYMSI IEPEMEHHBIMU

213. |YpaBHEHHUS M HEPABEHCTBA C ABYMS IEPEMEHHBIMU

214, |[loka3aTellbcTBO HEPABEHCTB

215. |IIpakTHKyM MO PEHICHHUIO 33]]a4 CTEPEOMETPHH

216. |IIpakTHKyM MO PEHICHHUIO 33]]a4 CTEPEOMETPHH

217. |IIpakTUKyM IO pelIeHHIO 3a7jad CTEPEOMETPUU

218. |/loxa3aTenbCTBO HEPABEHCTB

219. |Jloka3aTeiabCTBO HEPABEHCTB

220. |/loxa3aTenbCTBO HEPABEHCTB




221. |Cucrembl ypaBHCHHI

222. |CuctemMbl ypaBHEHUN

223. |IIpakTUKyM IO PEIICHUIO 3a]]a4 CTEPEOMETPHH

224. |KontposbsHas padora Ne 7. O6o0maromas

225. | Konrpoabnas padora Ne 7. O6o0miaromiast

226. |Cucrembl ypaBHCHHI

227. |Cuctembl ypaBHEeHUH

228. |Cucrembl ypaBHEeHUH

229. |KontponpHas pabota Ne 8. YpaBHenus u HepaBeHCTBAa. CHCTEMBI YpaBHEHHI U HEPABEHCTB

230. |Kontponbnas paborta Ne 8. YpaBHenus u HepaBeHcTBAa. CHCTEMBbl YpaBHEHU U HEPABEHCTB

231. |IIpakTUKyM IO PEIICHUIO 33]]a4 CTECPEOMETPHH

232. |[IpakTUKyM IO PENICHHIO 33729 CTEPEOMETPUU

233. |IIpakTUKyM IO PEHICHUIO 3a]]a4 CTEPEOMETPHUH

234. |3amaum c mapameTrpamu

235. |3amaum c mapameTpamu

236. |3amaum c mapamerpaMu

237. |3amaum c mapameTpaMu

238. |3amauu ¢ mapamerpamu

239. |[IpakTUKyM IO PENICHHIO 33729 CTEPEOMETPUH

240. |ITpakTUKyM IO PEIICHUIO 3a7]a4 CTEPEOMETPHH

241. |IIpakTHKyM 1O PEHICHHUIO 33]]ad CTEPEOMETPHH
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242. |O6o6matoniee nopropenue. [IpeoOpasoBanue anredpandeckux BhIpaKeHUN

243. |O6o6maroniee noproperue. [IpeoOpazoBanre areOpanvdecKiux BRIPAKSHUI

244. |O6o6matoniee nopropenue. [IpeoOpa3oBanue anredpandeckux BhIpaXKEHUN

245. |O6o6matoniee nopropenue. Oynkmn. ['padukn QyHKImiz

246. |O6o6matoniee nopropenue. ynkiun. I'papuxu GyHKImiz

247. |IIpakTUKyM IO peUIeHUIO 3a]]a4 CTEPEOMETPUN

248. |IIpakTHKyM MO PEHICHHUIO 33]]a4 CTEPEOMETPHH

249. |IIpakTHKyM MO PEHICHHUIO 33a]]a4 CTEPEOMETPHH

250. |O6o6maromee noropenne. dynknuu. ['paduku Gyaxmmit

251. |OGo6maroniee nopropenue. Tpuronomerpust

252. |O6o6maromee moBTopeHue. TpUroHOMeTpust

253. |O6o6maroniee nopropeHue. Tpuronomerpus




254, |O6o0maromee NoBTOpeHue. TpUrOHOMETPHS

255. |IIpakTHKyM 1O PEHICHHUIO 33a]]a4 CTEPEOMETPHH 1

256. |IIpakTUKyM 1O PEHICHUIO 3a]]a4 CTEPEOMETPHUH 1

257. |IIpakTUKyM IO PEIICHUIO 3a]]a4 CTEPEOMETPHUH

258. |O6o6matoniee nosropenue. [IponsBonnas

259. |O6o6maromee nosropenue. [IponsBogHas

260. |O6o6maroniee nosropenue. [IponsBonnas

261. |O6o6maromee nosropenue. [IponsBogHas

262. |O6o6matoniee nosropenue. [lokazarenpHas u jorapudmMudeckas QyHKIHA

263. |IIpakTHKyM IO PEIICHUIO 3a]1a4 CTEPEOMETPUHI

264. |IIpakTUKyM IO PEIICHUIO 3a]]a4 CTEPEOMETPHUH

265. |[IpakTUKyM IO pENICHHIO 33729 CTEPEOMETPUU

266. |O6o6maromee nosropenne. [lokazarenbHas u gorapudmuyeckas QyHKIUU

267. |O6o6matoniee nopropenue. [lokazarenpHas u jorapudmMudeckas QyHKIHA

268. |O6o6maromee nopTopeHue. Pemenne 3ana4q

269. |O6o6maroniee moBTopeHue. Permenne 3amaq

270. O6o06maroriee noproperwne. Pemenne 3amaq

271. |Peseps

272. |Peseps
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Jlns ynobcTBa pacmipesenieHns 4acoB MeX 1y anreOpoii U TeoMeTpreit Ha MOBTOPEHUE B Havajie y4eOHOT0 rojia BhIIETICHO 5 4acoB, 2 yaca MepeHeceHo
13 00001I1a0IIero MOBTOPEHUS C KOHIA y4eOHOTO To/a.

TpeOoBanus Kk 3HAHUSAM y4YaLIUXCS N0 ajredpe U HAYaJIaM aHAJIN3a

¢ 3HaTh CBOMCTBA TPUTOHOMETPUYECKUX (PYHKUIUN U YMETh CTPOUTH UX TpapuKu

e lcnonb30BaTh CBONCTBA TPUTOHOMETPUYECKUX (DYHKIIUI U YMETh CTPOUTH I'padUKH 110 CBOMCTBaM.

e YMeTh HCNONB30BaTh (POPMYJIbI, COAEPKAIINE TPUTOHOMETPUUYECKUE BHIPAKEHUS JIJIs1 BHIIIOJHEHUS! COOTBETCTBYIOIIUX Pacu€ToB; MpeoOpa3oBbIBAThH
(dbopMyIIbl, BeIpaxast OIHU TPUTOHOMETpUYECKHEe (GYHKLIUHU Yepe3 IpyTue.

e VYMeTb pemath NpoCcTElIINe TPUTOHOMETPUYECKUE YpaBHEHUS. BiiaieTh OCHOBHBIMU ClIOCO0aMM PELICHHUsI TPUTOHOMETPUUYECKUX YPABHEHUH.

e VYMeTp pemarb MNPOCTEHIINE TPUTOHOMETPUYECKHE HEPABEHCTBA C IIOMOIIBI0 KOOPJMHATHOW OKPYXHOCTM WJIH C IOMOLIbI TI'padUKOB
COOTBETCTBYIOIMIHX (DYHKITUH.



YMeTh HaxoAWTh NPOU3BOAHBIC JJIEMEHTApHBIX (GYHKIUH, NpUMEHss TaOnuily NpPOM3BOAHBIX, W mpaBuia auddepeHpoBaHus. YMeETh
OCYILIECTBIISTH AITOPUTM HCCIeT0BaHUs (YHKIIUH HA MOHOTOHHOCTb.

3HaTh U YMETh MPUMEHSTH AJITOPUTM HAXOKJICHUSI HAUOOJIBIIETO 3HAYCHUSI HA TIPOMEKYTKE.

MHoOrouieHsl OT OAHON NEPEMEHHOM

MoryT BBIIOTHATH apu(METUUYECKHE ONepalliyd HaJl MHOTOUYICHAMHU OT OJIHOM MEPEeMEHHOH, JCIUTh MHOTOWICH Ha MHOTOWIEH C OCTAaTKOM,
packKiiapIBaTh MHOTOWIEH HA MHOKUTEIIH.

MoryT pa3nu4arh OJHOPOAHBIC, CHMMETPUYECKHE MHOTOUJICHBI OT HECKOJIBKHUX MEPEMEHHBIX U UX CHCTEMBbI, 3HATh CIIOCOOBI UX PEIICHHUS.

3HaTh METObI PEUICHUSI YPABHEHUN BBICIIUX CTENEHEH: METOJ pa3jioKeHUs] HA MHOXHUTEIIM U METOJI BBEJACHUS HOBOM NMEPEMEHHOI; 3HaTh METO]
peLIeHHS BO3BPATHBIX YPABHEHUM.

Crenenn u kopuu. CreneHHbie PyHKIMH.

3HaTh OIpeAesceHUue KOpHsS N-OM CTENEeHM, €ro CBOWCTBA; YMETh BBINOJHATH NpeoOpa3oBaHMs BBIPAKEHHUM, COAEpXkalllUX paJuKalibl, perarhb
IIPOCTEUIINE YPABHEHUS, COIEPKAILINE KOPHU N-OU CTEIICHH.

Hmetsb npeacraBieHue, Kak onpeeNaTh 3HaueHue (pyHKIUH 110 3HAUCHHUIO apryMEeHTa IIPH Pa3IMYHbIX CII0c00ax 3a1aHus QyHKIUHN; CTPOUTH rpaduk
(GyHKLIMU; ONUCHIBATh MO TpagUKy M B MPOCTEHIINX Cilydasx 1o ¢popMyle NOBEJAeHUE U CBOWCTBA (DYHKIMM, HAXOJUTH O rpaduky Haubosbliee U
HauMEHbIIIee 3HAYEHUSI.

Hmetsb nmpeacTaBieHne o CBOMCTBAX KOPHsS N-0if cTeneHu, yMeroT MpeoOpa3oBbIBaTh MPOCTEHIIINE BEIPAKEHUS COAEPIKAIINE PAUKAIIBI.

HaxonuTe 3HaueHue CTENeHW C palMOHAIBHBIM IOKa3aTeleM; MPOBOAMTH MO M3BECTHBIM (popMynaM M HpaBUiIaM IpeoOpa3oBaHus OYKBEHHBIX
BBIPAKEHUH, BKJIIOYAIOIIUX CTEIIEHU.

3HaTh Kak BBINOJHATH apu(MeThyeckue ACHCTBUS HAJl KOMILJIEKCHBIMHU YHCIIaMU B pa3HbIX (opmax 3amucu. 3HAaTh KOMIUIEKCHO CONPSIKEHHBIE
4HCJIa, MOT'YT U3BJIEKATh KOPEHb U3 KOMIIJIEKCHOTO YMCIIa

Ymers cTpouts rpaduk GyHkmun Y="V(X), pelars 3ajaHuns, COAEpIKAIIHe PaguKaibl, PUMEHss cBoicTBa QyHKImn Y="(X).

IHokazaTenbHast U Jorapupmuyeckas QpyHKIHUH.

Hwmetsb npescTaBieHue o MOKa3aTelnbHOM (GyHKINH, €€ CBOWCTBAX U rpaduke. YMeTh onpenenaTs 3HaueHHe QYHKIUHU M0 3HAUYCHHUIO apryMEeHTa IMpH
pa3NnUYHbIX crnoco0ax 3a7aHus (YHKIMU; CTPOUTH TpapuK QYHKIIUH.

Nwmetps mpeacTaBneHne o MokazaTelbHOM YpPaBHEHHHM UM YMETh pellaTh MPOCTEHINNE MOKa3aTeIbHble YPaBHEHMsSI, UX CHUCTEMBbI; UCIIOJIb30BaTh IS
MPpUOIMHKEHHOTO pelIeH s ypaBHEHUH rpaduuecKkuil MeTo/.

NmeTp nmpencraBieHue O MOKa3aTeIbHOM HEPABEHCTBE U YMETh PELaTh IPOCTEMININE MTOKa3aTeIbHble HEPABEHCTBA, UX CUCTEMBI. Mcronb3oBaTh 1
NPUOIMKEHHOTO pelIeHHs] HEPaBEHCTB rpaduyecKrii MEeTo/.

YMeTh ycTaHaBIMBaTh CBA3b MEXKIY CTENEHbIO U JorapudmoM, MOHUMATh UX B3aWMHO MPOTHBOIOJIOKHOE 3HAUEHUE, YMETh BBIYUCIATH JIOTapuhM
qHcia [0 ONPEAETICHHUIO.

Hwmets npencraBiieHue 00 ompesenceHuy jJorapupmuueckoi GpyHKIuM, e€ CBOWCTBAaX B 3aBUCUMOCTH OT OCHOBAHMs. YMEThb ONpEACIATh 3HAUCHHE
(YHKIMH 110 3HAYCHUIO apTyMEHTa MPH Pa3InYHBIX CIIoco0ax 3amanus (pyHKIUH.



MmeTs mpencraBieHHEe O CBOWCTBAaxX JIOTapU(PMOB. YMETh BBIIONHATH apu(METHUYECKUE NEHCTBHS, COYETass YCTHBIC M HHCBMCHHBIC MPUEMBI;
HAXOMUTh 3HA4YCHUS Jorapudma; MPOBOAMTH IO W3BECTHBIM (opMyinaM M TpaBHiIaM NpeoOpa3oBaHMs OYKBEHHBIX BBIPAKCHHH, BKIIOYAIOIINX
Jorapu(Msl.

Hmets npencrasieHue o 1orapupMHIecKoM YpaBHEHUH. Y METh PEUIaTh MPOCTEHINE Jorapu()MUUECKIE YPaBHEHHS IO OIIPEACICHUIO.

3HaTh O METO/axX pEeHIeHUs JOorapu(MUUECKHX YpaBHEHHI. YMETh pemarh NpOCTeHIINE Jorapu(MUYEecKHe ypaBHEHHsS, HCIIOIb30BAaTh METOJ
BBE/ICHUSI HOBOH MEPEMEHHOH JUIs CBEICHNS YPAaBHEHHUS K PAllHOHATBHOMY BUJLY.

Nwmets mpezacraBieHue 00 alropuTMe pEIIeHHs Jorapu(MHYECKOro HEpaBEHCTBA B 3aBUCMMOCTH OT OCHOBaHHWSA. YMETh peliaTh MPOCTEHIIHE
norapu(MUUECKHEe HEPABEHCTBA, IIPUMEHSSI METO/1 3aMEHBI IEPEMEHHBIX ISl CBEICHHS JIOTapu(hMHUUECKOTO HEPAaBEHCTBA K PallMOHAILHOMY BHUILY.
3HaTh aJNTOPUTM PEHICHUs JOTapu(MUYECKOTO HEpaBEHCTBA B 3aBUCHMOCTH OT OCHOBAHMA. YMETh pEUIaTh MPOCTEHIINE JOrapuMHUYECKUE
HCPaBCHCTBA, IPUMCHAA MCTOA 3aMCHBI IICPEMCHHBIX JIs1 CBCACHUS JIOFapI/IC];)MI/ILIeCKOI“O HCPAaBCHCTBA K pallMOHAJIbHOMY BUY.

Hmets mpexacraBieHre o GopMyiax Ui HaXOXICHHS MPOU3BOJHON M IEepBOOOpPA3HOM MOKa3aTeIbHOH M JIOrapuPMUYEcKOil (QYHKIHMHA. YMeTh
BBIYHCIIATH IIPOU3BOIHBIE U TIEPBOOOPA3HBIC MPOCTEHIINX TOKA3aTEIbHBIX U JIOTapU(PMUYECKUX (DYyHKIHUH.

IlepBooGpa3Has u HHTErpaJIL.

Hmers mpencTaBiieHHE O MOHSTUU NEPBOOOPA3HOM M HEOINpPENeNEHHOr0 MHTerpajga. YMeTb HAaXOJUTh NEepBOOOPa3HYIO [UIl CyMMbl (QYHKUUN H
pou3BeAeHUs GYHKIIUU HA YUCIIO, UCIIOJB3YsI CIIPABOYHBIE MaTepHalibl. 3HATh KaK BBIYMCIISIOTCS HEOIIPEIeIEHHbIE MHTETPAJIbL.

Nwmerts npencrasnenue o popmyne HoroToHa-JIeiiOHuIa. YMeTh NpUMEHSTh €€ ISl BBIUMCICHUS IIJIOIAAN KPUBOJIMHEWHON Tpaneuy B MPOCTEUIINX
3a1a4ax.

DJ1eMeHTBI TCOPHUHU BEPOSATHOCTH U MaTeMaTH4eCKOl CTATHCTHKH.

Nmets npeacraBieHne o0 KIIACCHYECKOW BEPOATHOCTHOM CXeMe JUIsl PABHOBO3MOKHBIX MCIIBITAHHN; 3HATh IIPABUIIO TEOMETPUYECKUX BEPOSTHOCTEN.
Nmets npencrasineHue o BEpOATHOCTHOM cxeMe bepHymun, Teopeme bepHyiuiy, MOHATHA MHOTOTPAHHUK PaCIpPEACIICHUMN.

Nwmetry mpencraBienne o rpaduxe ¢GyHKIUM, HasbpiBatomielics ['ayccoBoil KpuBOW; 00 ajJropuTMe HCHOJIb30BaHUS KPUBOM HOPMaIbHOTO
pacripenienieHust 1 QyHKIMM TUIOIIAAM 1ol I'ayccoBoi KpHUBOIl B TPUOIMKEHHBIX BBIPAKEHHSIX, 3aKOH OOJIBIINX YUCEel

PaBHOCHJIBHOCTH YPABHEHHI.

NMmeTp nipeacTaBiieHne O paBHOCUIIBHOCTH YPaBHEHUH, 3HATh OCHOBHBIE TEOPEMBI PABHOCHIJIBHOCTH.

Hmetb mpeacTaBieHne 0 BO3MOXKHBIX MOTEPSIX MM MPHOOPETEHUSAX KOPHEH M MyTSAX HWCHPABICHUS JAHHBIX OMIMOOK. YMETh BBINOJIHATH MPOBEPKY
HalIeHHOT'O PElIeHNUs C MOMOIIBIO MTOICTAHOBKU M yueTa 00JacTi JOMYCTUMbIX 3HAUEHUH.

3HaTh OCHOBHBIE METO/bI PELICHUS alre0panueckux ypaBHEHHUI: METO pa3ioKeHUsI Ha MHOKMTEIN U METO/1 BBEJIEHUSI HOBOM TIEpEMEHHOM.

YMeTh pemarh NpocTble TPUTOHOMETPHUECKHE, TIOKa3aTelIbHbIE, JorapuMuueckre, uppaloHaibHble YpaBHEHUS.

Nwmets mpencraBieHne O pelIeHUM YpaBHEHUH U HEPABEHCTB C MOIYJISAMHM, PACKpbIBash MOJYJb MO OINpeAeNeHHI0, rpauueckd, U HCHOJNb3Ys
cBOMCTBa (PYHKUMMH, BXOISAIIUX B BRIpAXKEHHUE.

Hwmets npencTabieHre 00 OCHOBHOM METOJIE PEIICHHsI UPPAMOHAIBHBIX YPAaBHEHUH 1 HEPABEHCTB — METOJIE BO3BEICHUS 00OUX YacTel B OJIHY U TY
)K€ CTETICHbB, a TAKXKE HEKOTOPhIE CieIU(UIECKHE PUEeMbl (BBEICHNE HOBOM TIEPEMEHHOMN ).

NMeTp nipencTaBiieHne O PELIEHUN YPaBHEHUI U HEPABEHCTB C ABYMs IEPEMEHHBIMHU.

Wwmetsb npencrapieHne o rpaduueckoM pelieHMH CUCTEMBI, COCTaBJIEHHON U3 ABYX U OoJiee ypaBHEHUI.



e lmMeTh npencTaBieHNE O PEIICHUN YPAaBHEHUHN 1 HEPABEHCTB C MapaMeTpaMu. Y METh peliaTh MPOCTEUIINE YpaBHEHUS C TapaMeTpaMH.

TpeOoBaHusl K 3HAHUSAM y4aIMXCS 110 FreOMeTPUM

1. IlpeoOpa3oBaHus MPOCTPAHCTBA.

3HaTh ONpEJEICHUS U CBOICTBA!

- LICHTPAJIBLHON CUMMETPHUH B IPOCTPAHCTBE;

- CHMMETPHUH OTHOCUTEJBHO TIOCKOCTH;

- IapaJIIeJIbHOTO IIEPEHOCA;

- IOBOPOTA BOKPYT OCU B MIPOCTPAHCTBE;

- OCEBOM CUMMETPHUU B IIPOCTPAHCTBE;

- CKOJIB3AIIEH CHMMETPHH B IPOCTPAHCTBE;

- 3epKaJIbHOTO MIOBOPOTA B POCTPAHCTBE;

- KOMITO3UIIMHU ABYX CUMMETPHI OTHOCUTEIHHO TUIOCKOCTH.
3HaTh:

- B3aUMHOE PACIIONIOKEHHE BYX MPSIMbIX B IPOCTPAHCTBE;

- B3aUMHOE PAcIIOIOKEHHUE MPSMON U IVIOCKOCTH B IPOCTPAHCTBE;
- B3aMMHOE PacroJIOKEHHUE IBYX TNIOCKOCTEN B MPOCTPAHCTBE;
- YTOJl MEXIY ABYMS IPSIMBIMU B TIPOCTPAHCTBE;

- IEPIIEHIUKYISIPHOCTh MPSAMOM U MIIOCKOCTH B POCTPAHCTBE;
- YTOJI MEeXAY IPSIMOM M IMIIOCKOCTHIO;

- YIOJl MEXAY ABYMS IIJIOCKOCTSIMU;

- CBOMCTBO INMapalIEIbHbIX INIOCKOCTEM;

- IEPIIEHIUKYISIPHOCTh MIIOCKOCTEN B IPOCTPAHCTBE;

- TeOpeMa O TPeX MEePIEeHIUKYIIApax.

2. MHoOTOrpaHHUKHU. 3HaTh ONpeeIeHNE, BUJIbl U CBOMCTBA: MIPHU3M; MapauIeIeNuIeI0B; MUPaMH/L; IPaBUIbHBIX MHOTOIPAHHHUKOB.
YMeTh: BBIYUCIATH IUIOMIAAM OOKOBOM M TOJHOM IMOBEPXHOCTEW NPHU3MbI, MHUPAMUAbI, MPABUIbHBIX MHOTOTPAHHUKOB; BBIUUCISATH OOBEM MPU3MBI,

nUupaMubl, IPpaBUJIbHBIX MHOT'OI'PAHHUKOB; pCHIATh 3a/1a41 Ha KOM6I/IHaI_II/II/I MHOT'OT'PpaHHUKOB.

3. [loBepxHOCTH M T€a BpAILICHHUSL.

3HaTh OIPCACIICHUA: NWJIINH/PA; KOHYCa; YCCUCHHOI'O KOHYCA, 1Iapa; MIapOBOT0 CCTMCHTA, IIAPOBOI0 CJI04, HIAPpOBOI'0 CEKTOPA, C(I)epLI.
VMeTh BEIYHUCIATD: 60KOByI-O W MOJIHYIO IIJIomIaan HOBerHOCTeﬁ TCJI BpalllCHU A, 00BEMBI TENT BpaliCHus, pellaTh 3aJa4y Ha KOM6I/IHaHI/II/I TCJI BpalllCHUS.
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A.T. Mopakosud, I1. B. CemenoB. Anre6pa u Hauana anaimza. 10 kimacc. YaeOHUK nTpoduiIbHOTO ypoBHS. — M.:
A.T. Mopaxosuuy, I1. B. Cemenos u ap. Anredpa u Hauasna aHanuza. 10 kimace. 3ajauHuK IpOQHIEHOTO YPOBHSI.
JI. A. AnekcanapoBa AnreOpa u Havana aHanu3a. CamocrositenbHbie padoThl 10 kimacc.- M.: Muaemosuna, 2006

A.T. Mopakosuy, I1. B. CemenoB. Anrebpa u Hauana aHanu3a. 11 kmacc. YueOHUK poduiIbHOro ypoBHS. — M.:
A.T. Mopakosuy, I1. B. CemenoB u ap. Anredpa u Havana aHanu3a. 11 kiacce. 3amayHuk npoUILHOTO YPOBHS.

Muemo3suna, 2008
— M.: MHaemo3uHa, 2008

Mmuemo3suna, 2008
— M.: Maemo3uHa, 2008



. AnekcannpoBa AnreOpa u Hadana aHaimsa. CamocrosTenbHbie padoThl 11 kiacce.- M.: Maemo3una, 2006

. Mopnkosuy, E. E. Tynpuunckas. Anrebpa u Hauana ananusa, 10 -11 knacc. Konrponshasie pabotsl. — M.: Muemo3una, 2005
. [Torockyes, JI. U. 3BaBuu. I'eomerpus 10 kinacc. YueOuuk npodriibHoro ypoBHas. - M.: JIpoda, 2007,

. [Motockyes, JI. U. 3BaBuu. ['eomerpus 10 kimacc. 3agaunuk npodribHOro ypoBHs. — M.: IIpoda, 2006.

. [Torockyes, JI. U. 3BaBuy, JI. S. lllnsnoukun. 'eometpust 10 knacc. Metoanyeckoe nocobue k yueOHuky. M.: JIpoda, 2004
. [Motockyes, JI. U. 3BaBuu. ['eomerpus 11 knacce. YuebHuk npoduiasHOro ypoBHS. - M.: [Ipoda, 2007;

. [Torockyes, JI. U. 3BaBuu. ['eomerpus 11 kmacce. 3agaunuk npoduiibHOro ypoBHs. — M.: Ipoda, 2006.

. [otockyes, JI. 1. 3BaBuu. ['eomerpus 11 ximace. Meroamdeckoe nocodue k yueOnuky. M.: JIpoda, 2005
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